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Advertising exposure and use of e-cigarettes among female 
current and former tobacco users of childbearing age

Kristin Ashford, Emily Rayens, Amanda T. Wiggins, Mary Kay Rayens, Amanda Fallin, and 
Molly Malany Sayre

Abstract

Objective—The study examined the relationship between exposure to e-cigarette advertising and 

e-cigarette use by pregnancy status, including use of flavored e-cigarette products, among women 

of childbearing age.

Design—A cross-sectional, correlational design was used.

Subjects—Female current or former tobacco users in Central and Eastern Kentucky, 18–45 years 

old (N = 194, 52% pregnant).

Measures—Demographics, pregnancy status, cigarette and e-cigarette use, and exposure to e-

cigarette advertising.

Results—Younger age, White/non-Hispanic race, and greater exposure to e-cigarette advertising 

were associated with a higher likelihood of ever using e-cigarettes (p < .05 for each variable). 

Pregnancy was not associated with ever use (p = .11). Younger age was associated with use of 

flavored e-cigarettes (p = .0027). Among e-cigarette users, those who used flavored products were 

more likely to have seen advertisements or information about e-cigarettes on social media, 

compared to those who used unflavored e-cigarettes only (p = .016).

Conclusion—There is a link between advertising exposure and ever use of e-cigarettes. 

Pregnancy status is not significantly associated with ever use. Use of flavored e-cigarettes is 

associated younger age. E-cigarette users with greater exposure to advertising on social media 

were more likely to use flavored products.

Keywords

e-cigarettes; flavored e-cigarettes; advertising exposure; tobacco use; women

Introduction

E-cigarettes were first introduced in the world market in 2004 as a “healthy” alternative to 

existing tobacco products (Denmick, 2009). Since that time, they have been heavily 

advertised as healthier, cheaper, and more socially acceptable than conventional cigarettes, 

in addition to providing help with smoking cessation (Rom, Pecorelli, Valacchi, & Reznick, 

2015). Many people understand the association of cigarettes with lung disease among 
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smokers in general, as well as fetal harm during pregnancy. What may be less well-known is 

the link between nicotine itself and poor perinatal outcomes, including low birth weight, 

preterm birth, Sudden Infant Death Syndrome (SIDS), and auditory-cognitive dysfunction 

(Dwyer, Broide, & Leslie, 2008). Thus, women who try to quit smoking during pregnancy 

by using e-cigarettes are continuing to put themselves and their fetuses at risk, perhaps 

unknowingly.

It has also been demonstrated that nicotine exposure in adolescents and young adults has 

been associated with long-term impairments to behavior and cognition, including attention 

and memory problems (U.S. Department of Health and Human Services, 2014). Given the 

nicotine content in most e-cigarettes (including those marketed as nicotine-free) and the 

presence of other chemicals associated with increased cancer risk that have been found in 

the e-liquid contained in these products (American Lung Association [ALA], 2016), the 

widespread use of e-cigarettes by youth and young adults, including women of childbearing 

age, is particularly alarming.

Although young adults ages 18–24 are less likely to report daily use compared to older 

adults, this younger age group is most likely to use e-cigarettes (Delnevo et al., 2016). This 

is hardly surprising, however, as e-cigarette companies have rapidly increased advertising 

spending, from $6.4 million in 2011 to $115 million in 2014 (Centers for Disease Control 

and Prevention [CDC], 2016), and much of this advertising is geared toward younger users. 

While e-cigarettes have been marketed as a tool to stop smoking, much of the advertising to 

younger populations presents e-cigarettes as an alternative to cigarette smoking (ALA, 2016; 

Radcliffe, 2016). Between 2011 and 2013, exposure of young adults ages 18 to 24 to e-

cigarette advertising increased by 321% (Duke et al., 2014). Older adults are often 

secondary targets of these campaigns as more than two-thirds of eventual tobacco users 

initiate prior to age 19 (Rath, Villanti, Abrams, & Vallone, 2012). However, awareness of e-

cigarettes in adults has nearly doubled from 40.9% in 2010 to 79.7% in 2013 (King, Patel, 

Nguyen, & Dube, 2014). While all socioeconomic groups increased in awareness, former 

and current smokers were more likely to be aware of e-cigarettes than nonsmokers. Adults 

are also more likely to be targets of heavy e-cigarette marketing on television, which is 

currently the most frequently viewed media source.

Flavoring is another component of e-cigarettes that have made them appealing to some users 

relative to combustible cigarettes. However, few adults that already smoke find flavoring to 

be of interest in e-cigarettes (Shiffman, Sembower, Pillitteri, Gerlach, & Gitchell, 2015). It 

appears that flavoring has been especially attractive to teen and young adult audiences, as 

teens who were exposed to ads about flavored e-cigarettes were more likely to have a 

positive image of these products relative to those exposed to ads about unflavored e-

cigarettes or to no ads at all (Thompson, 2016). Flavoring can add another element of risk to 

e-cigarette use. Many brands of flavored e-cigarettes (including menthol flavoring) contain 

diacetyl or other chemicals (ALA, 2016). These chemicals have been associated with serious 

and irreversible lung damage, including bronchiolitis obliterans, which has been identified in 

industrial workers who inhale diacetyl (Allen et al., 2016).
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The purposes of the study were to: a) examine the relationship between exposure to e-

cigarette advertising and e-cigarette use in women of childbearing age, controlling for 

demographic factors, including pregnancy status; and b) assess the association between e-

cigarette advertising exposure and use of flavored or menthol e-cigarette products among e-

cigarette ever users, adjusting for the same demographic characteristics.

Methods

Design and Sample

The data were collected via a cross-sectional survey from July 2014 to April 2015. English-

speaking women between 18 and 45 years of age who reported using tobacco within the past 

12 months were eligible to participate. Quota sampling was used to ensure approximately 

equal numbers of pregnant (n = 101) and nonpregnant (n = 99) women. Pregnant women 

were recruited from two university-affiliated prenatal clinics and nonpregnant women of 

childbearing age were recruited from one women’s health clinic; clinics were located in 

Central and Eastern Kentucky. The sampling was done using a recruitment schedule for each 

pregnancy status group; once 101 pregnant women were enrolled, only nonpregnant women 

were eligible. Recruitment continued until the sample totaled 200 women. The primary 

purpose of the study was to compare pregnant and nonpregnant women of childbearing age 

on tobacco use characteristics and media exposure. The sample size was chosen so that there 

would be at least 80% power to detect a group difference using two-sample t-tests and 

assuming an alpha level of .05 and an effect size of 0.6. Due to incomplete information on e-

cigarette use, six participants were omitted from this analysis.

After approval from the medical Institutional Review Board, flyers describing the study 

were placed in the three clinics. Women who indicated interest were screened by nurses at 

their healthcare appointments. Those who were eligible and agreed to participate signed 

informed consent prior to survey completion. Recruitment methods were based on our prior 

experience with these populations (Ashford, Hahn, Hall, Rayens, & Noland, 2009; Ashford, 

Hahn, Hall, Rayens, Noland, & Collins, 2010). Nearly three-fourths of participants 

completed the survey via an iPad; the remainder completed a paper form and their responses 

were entered into the database. Data were stored on a secure server, protected by a password 

and firewall. Participants received a $10 gift card upon completing the survey.

Measures

Demographic characteristics—Demographics included age (in years), race/ethnicity, 

annual household income, and pregnancy status. To assess race/ethnicity, women indicated 

their race (with six options, including multiracial) and whether their ethnicity was Hispanic/

Latina (yes/no). Given the small numbers in each racial/ethnic minority, these variables were 

combined and categorized as ‘White/non-Hispanic’ or ‘Other.’ Participants were asked the 

highest level of school completed (with seven options); a binary variable was created from 

this to indicate whether the woman was at least a high school graduate. Annual household 

income was measured with a 9-item scale ranging from ‘$4,999 or less’ to ‘$50,000 or 

more.’ This ordinal variable was used to create a binary indicator of whether the participant 
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had a household income of ‘less than $20,000’ or ‘$20,000 or more.’ Women were asked to 

indicate whether they were currently pregnant (yes/no).

Exposure to e-cigarette advertising—A 10-item instrument was used to assess degree 

of exposure to advertising and information about e-cigarettes in media, adapted from the 

National Institute on Drug Abuse [NIDA] (2014) Population Assessment of Tobacco and 

Health (PATH) survey. The items were anchored by source of media exposure, including 

‘Newspaper,’ ‘Magazine,’ ‘Social media (i.e., Facebook, Instagram, Vine, etc.),’ ‘Internet 

blogs or advertisements on websites,’ ‘Internet news sources (i.e., MSN, ESPN, FOX, etc.),’ 

‘Received mail,’ ‘Received an email,’ ‘At a health fair or community event,’ ‘Television,’ 

and ‘Radio.’ For each media source, the participant answered the question, ‘In the past six 

months, about how often did you read or hear stories or information about e-cigarettes in the 

following [source],’ and the response options were coded as 0 = ‘never,’ 1 = ‘once a month,’ 

2 = ‘more than once a month,’ 3 = ‘once a week,’ and 4 = ‘more than once a week.’ A 

summary score of cumulative e-cigarette advertising exposure was formed by adding the 10 

items together. The exposure score ranged from 0–40, with higher scores indicated greater 

degree exposure to advertisements and information about e-cigarettes. Cronbach’s alpha for 

the exposure scale with this sample was 0.85.

Conventional cigarette use—To assess use frequency for conventional cigarettes, 

participants were asked to indicate how many days within the past 30 they had smoked 

(‘used daily,’ ‘used often [more than 10 days this month],’ ‘used occasionally [less than 10 

days this month],’ ‘have used, but not within the last 30 days’ or ‘never used’). Responses to 

this question were combined, with one category including all ever users (i.e., both current 

and former cigarette smokers) and the other including all who indicated they had never used 

conventional cigarettes. Those who indicated they were ‘never smokers’ were former or 

current users of some other form of tobacco (e.g., smokeless) in order to meet inclusion 

criteria.

E-cigarette use—With response options that matched those given for the question that 

assessed frequency of conventional cigarette use, participants were asked how often they had 

used e-cigarettes. Their responses were used to classify them as an ‘ever’ or ‘never’ user of 

e-cigarettes with the same cutoffs as for conventional cigarettes.

Use of flavored e-cigarettes—Ever users of e-cigarettes were asked if they had ‘ever 

used flavored e-cigarettes, including menthol.’ The response option was yes/no.

Analytic Strategy

Descriptive analysis included means and standard deviations or frequency distributions. 

Logistic regression was used to assess whether demographic factors, including pregnancy 

status, and degree of media exposure were associated with ever use of e-cigarettes. This 

same analysis strategy was used to determine the use of flavored e-cigarettes among e-

cigarette users was associated with demographic factors and degree of media exposure. For 

both logistic models, variance inflation factors evaluated the presence of multicollinearity in 

the regression, and the Hosmer-Leesha goodness-of-fit test assessed the fit of the logistic 
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model to the data. Comparisons in degree of media exposure by source between those who 

had used flavored e-cigarette products (including menthol) and those who had only used 

unflavored e-cigarettes were done the Mann-Whitney U test. Data analysis was conducted 

using SAS, v. 9.4; an alpha level of .05 was used.

Results

The average age of the participants was 29.6 years (SD = 6.7), and participants ranged in age 

from 18 to 44 (Table 1). Most were White/non-Hispanic (78.1%), and had an annual income 

of less than $15,000 (56.0%). Slightly more than half were pregnant (51.5%). Nearly all 

were current or former cigarette users (96.4%), and most were current/former e-cigarette 

users (64.9%). Among ever users of e-cigarettes, 70.5% were current or former users of 

flavored e-cigarette products. The average score on the degree of media exposure to e-

cigarettes was 14.1 (SD = 9.3), out of a maximum possible score of 40.

Demographic factors associated with ever e-cigarette use

The likelihood ratio test for the logistic model with e-cigarettes as the outcome was 

significant overall (likelihood ratio chi-square = 24.6; p < .001). The significant regressors in 

the model were age, race/ethnicity, and degree of media exposure (Table 2). For each 

additional year of age, a participant was 8% less likely to have ever used e-cigarettes. 

Equivalently, for every 5-year increase in participant age, the likelihood of being an ever e-

cigarette user decreased by 34%. Compared to minority current and former tobacco users, 

those who were White/non-Hispanic were 254% more likely to be ever users of e-cigarettes. 

For each 1-point increase in degree of exposure to e-cigarette advertising, a participant was 

4% more likely to be an ever user of these products. Analogously, for each 10-point increase 

in degree of exposure to media related to this product, a participant was 50% more likely to 

be an ever e-cigarette user. Ever use of e-cigarettes was not associated with household 

income or pregnancy status in this model. Variance inflation factors for this logistic model 

were less than 1.5, suggesting multicollinearity did not distort regression parameters. In 

addition, the Hosmer-Lemeshow test was not significant (chi-square = 6.7; p = .57), 

indicating the model fit the data well.

Demographic factors associated with use of flavored e-cigarette products

The likelihood ratio test for the logistic model to determine demographic factors associated 

with ever using flavored e-cigarettes was significant overall (likelihood ratio chi-square = 

15.6; p < .01). The only variable significantly associated with the use of flavored e-cigarettes 

was age (Table 3). For each additional year of age, a current or former e-cigarette user was 

12% less likely to have ever used flavored e-cigarettes. Equivalently, for every 5-year 

increase in participant age, the likelihood of being an ever e-cigarette user decreased by 

48%. Ever use of flavored e-cigarettes was not associated with race, household income, or 

pregnancy status in this model. In addition, ever use of flavored products was not associated 

with degree of media exposure to e-cigarettes. Variance inflation factors for this logistic 

model were less than 1.5, suggesting multicollinearity did not distort regression parameters. 

In addition, the Hosmer-Lemeshow test was not significant (chi-square = 7.7; p = .46), 

indicating the model fit the data well.
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Degree of exposure to media sources among e-cigarette users

The Figure displays the median response to the exposure item for each of the ten media 

sources of advertising for e-cigarettes; this figure has summary measures of degree of 

exposure for e-cigarette users who have and have not used flavored products. Also in the 

Figure (as indicated by the bar lines) are the 75th and 25th percentiles (i.e., interquartile 

range). The most frequent sources of exposure to advertising included: television, social 

media, and internet blogs, followed by radio and internet news. While degree of exposure 

was similar for most sources, those who had used flavored products indicated more frequent 

exposure to advertising about e-cigarettes in social media (Mann-Whitney U chi-square = 

5.8, p = .016), compared with those who had only used unflavored e-cigarettes. Similarly, 

while the group who had used flavored products reported more frequent exposure to e-

cigarette advertising in internet blogs, this difference was not significant (Mann-Whitney U 

chi-square = 3.0, p = .082). The other eight comparisons between participants who had used 

flavored versus those who had only used unflavored were also not significant.

Discussion

While nearly all participants in this study were current or former cigarette users (96.4%), a 

majority were also current or former e-cigarette users (64.9%). These results are similar to 

those of Zhu et al. (2013), who found that recent former smokers and current smokers were 

more likely to be current users of e-cigarettes than people who had never smoked cigarettes. 

Further, Zhu et al. found that smokers who recently quit traditional cigarettes were more 

likely to use e-cigarettes on a daily basis, and the majority of ever users of e-cigarettes 

indicated efforts to quit traditional cigarettes as one reason for e-cigarette use. The high rates 

of dual or sequential use of traditional and electronic cigarettes found in the present study 

could be an indication of participants’ attempts to quit smoking. Since many pregnant 

women want to quit smoking and/or reduce the harmful health effects of smoking during 

pregnancy (Fallin, Miller, Assef, & Ashford, 2016), usage of e-cigarettes and dual use of 

electronic and conventional cigarettes might be expected during pregnancy. However, this 

study found no association between ever use of e-cigarettes and current pregnancy status. It 

is possible that both pregnant and non-pregnant women were motivated to quit smoking, or 

that one or both groups were primarily motivated by other factors.

Greater exposure to e-cigarette advertising across a variety of media sources was associated 

with a greater likelihood of being a current or former e-cigarette smoker in the logistic 

model. This result echoes previous findings that exposure to e-cigarette advertising among 

youth increased the likelihood of e-cigarette use (Singh et al., 2016). Younger people have 

reported greater exposure to e-cigarette information on the internet than older people (Zhu et 

al., 2013). E-cigarette advertising may be particularly effective for those who are already 

smoking cigarettes. In one experiment, Smith, Bansal-Travers, O’Connor, Goniewicz, and 

Hyland (2015) found that smokers were more likely to respond favorably to e-cigarette ads 

than non-smokers. In 2013, another study found that more smokers than non-smokers had 

ever heard of e-cigarettes, and that the two most common sources of information about e-

cigarettes were television and personal conversations (Zhu et al., 2013). It is important to 

note that the data in the Zhu study were collected “before any major paid advertisement of e-
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cigarettes appeared on television” (p. 1). E-cigarette advertising was estimated to exceed 

$115 million in 2014 (CDC, 2016), so it is likely that increased exposure to advertising is 

one cause of increased use of e-cigarettes, especially among smokers.

Other risk factors associated with ever use of e-cigarettes were younger age and white/non-

Hispanic race. Relative to age, this is consistent with prior research that determined young 

adults between the ages of 18–24 are more likely to use e-cigarettes than those 25 years and 

older (Cooper, Harrell, & Perry, 2016). A study of high school and college students found 

reasons for experimenting with e-cigarettes unique to the age group, including the 

abundance of flavors and the ability to ‘do smoke tricks’ (Kong, Morean, Cavallo, Camenga, 

& Krishnan-Sarin, 2015, p. 852).

On race, our finding that White/non-Hispanic women were more at risk for e-cigarette usage 

than those in minority groups is similar to previous findings. Mark, Farquhar, Chisolm, 

Coleman-Cowger, and Terplan (2015) found that among pregnant women sampled, white 

women were more likely to have ever used e-cigarettes compared with African-American 

women or women of other races. However, Agaku et al. (2014) found that in a national, 

stratified sample of the general population, reported usage rates of e-cigarettes were highest 

among those of “Other, non-Hispanic” race, but not whites. Differences in findings could be 

due to changes over time—data for the present study and for the Mark et al. study were 

collected more recently (2014–2015) compared with the Agaku et al. study (2012–2013). 

This also could be a function of differing demographics in our study, conducted in a 

geographic area that is primarily populated by non-Hispanic whites, relative to a national 

sample that was more racially diverse. Since the Agaku et al. study included men, it is also 

possible that ever use of e-cigarettes varies by both race and gender. The finding that White/

non-Hispanic women were more at risk for ever use of e-cigarettes is consistent with the 

high rates of e-cigarette use among current or former smokers coupled with higher smoking 

rates in general among whites compared to other racial and ethnic groups (Mark et al., 

2015).

Most e-cigarette users had used flavored products, including menthol, and use of flavored 

products was higher among younger users. While total exposure to e-cigarette advertising 

was not related to use of flavored e-cigarette products, current or former users of flavored 

products indicated a greater degree of exposure to e-cigarette advertising on social media 

sites in particular, compared to e-cigarette users who only chose unflavored products. E-

cigarette advertisements often include available flavors such as candy, fruit, menthol, 

tobacco, and coffee (Grana & Ling, 2014). The presence of flavors may be encouraging 

youth uptake and experimentation with e-cigarettes. Researchers have reported that among 

adolescents and young adults, appealing flavors was one of the top reasons for 

experimentation with e-cigarettes (Cooper et al., 2016) with nearly 44% of respondents 

indicating availability of flavors as intriguing (Kong et al., 2015). Flavors have also been 

reported as popular among pregnant and postpartum women (Fallin et al., 2016). The finding 

that those who used flavored products had greater exposure to social media e-cigarette 

advertising compared to those who used only unflavored e-cigarettes could be the result of 

age differences: younger people use both flavored products and social media more 
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frequently than older people. It is also possible that e-cigarette advertising on social media is 

targeting youth with promotion of flavored products, resulting in increased usage.

Implications for Public Health Nursing

Reported exposure to e-cigarette advertising was correlated with ever use of e-cigarettes, and 

those who had used flavored e-cigarettes indicated greater exposure to e-cigarette 

advertising on social media specifically. The findings of this study suggest that younger 

female current and former tobacco users may be at greater risk of e-cigarette use in general, 

and flavored products specifically, compared with their older peers. When screening younger 

women for tobacco use, practitioners may need to ask specific questions about e-cigarettes 

to conduct a complete assessment. These could include questions regarding ever use, 

knowledge of, and curiosity about flavored e-cigarettes, and exposure to e-cigarette 

advertising on social media. Of particular importance, public health nurses can also debunk 

myths regarding the relative safety of e-cigarettes as compared to traditional cigarettes.

This analysis also found no association between e-cigarette usage and pregnancy status. 

While practitioners may expect that women who are pregnant may be more motivated to quit 

smoking, and therefore have higher rates of e-cigarette usage as a method to reduce or stop 

using tobacco, this was not the case in our sample. While nurses may be more concerned 

about e-cigarette usage among pregnant women due to associated risks to both mother and 

fetus, women of childbearing age who are not pregnant may be just as much at risk of e-

cigarette usage. Practitioners serving both pregnant and nonpregnant women, then, should 

consider assessment and intervention for e-cigarette usage regardless of pregnancy status.

Limitations

One study limitation is that tobacco use other than cigarettes and e-cigarettes was not 

recorded, though nearly all were current or former cigarette smokers and most were current 

or former e-cigarette users. In addition, tobacco use was not verified using biochemical 

validation, but this concern is mitigated since indication of use is unlikely to be fabricated 

given the social desirability of being a nonsmoker. In addition, the instrument we used to 

measure advertising exposure to e-cigarette content did not explicitly refer to 

advertisements; instead the questions asked about ‘stories or information about e-cigarettes,’ 

which is a broad category that would include advertisements. The purposive sampling 

design, while providing detailed information about female current and former tobacco users 

of childbearing age, is not generalizable to the wider population. Finally, while we tested for 

the associations of demographic factors and exposure to e-cigarette advertising with ever use 

of e-cigarettes and ever use of flavored e-cigarettes, we were not able to show cause-and-

effect due to the cross-sectional design. Perhaps a clearer test of causality, particularly as e-

cigarette use continues to accelerate, is to explore the relationships between the amount of e-

cigarette advertising, including messages on social media platforms, and to see how this 

proxy for exposure to e-cigarette media is linked to subsequent population usage rates of e-

cigarettes.
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Conclusions

There is a link between advertising exposure and ever use of e-cigarettes, though 

surprisingly, pregnancy status is not significantly associated with ever use. Use of flavored e-

cigarettes is associated with increased exposure to advertising on social media. The findings 

of this study suggest increased risk for e-cigarette usage among younger women and White/

non-Hispanic women. Public health advocates can use these findings to guide assessment of 

use and develop interventions for cessation and prevention of initiation of e-cigarettes 

among women of childbearing age.

Acknowledgments

This work was supported in part by National Institute on Drug Abuse at the National Institutes of Health 
[R01DA040694-01 to K.A.]. The content is solely the responsibility of the authors and does not necessarily 
represent the official views of the National Institutes of Health.

This project was supported by the University of Kentucky Clinical and Translational Research Center 
KL2RR033171 CTSA grant number NIH CTSA UL1TR000117, through use of the REDCap research project 
database.

This work was supported in part by a Research Support Grant from the University of Kentucky Office of the Vice 
President for Research.

References

Agaku IT, King BA, Husten CG, Bunnell R, Ambrose BK, Hu SS, Day HR. Tobacco product use 
among adults—United States, 2012–2013. MMWR Morb Mortal Wkly Rep. 2014; 63(25):542–547. 
[PubMed: 24964880] 

Allen JG, Flanigan SS, LeBlanc M, Vallarino J, MacNaughton P, Stewart JH, Christiani DC. Flavoring 
chemicals in e-cigarettes: diacetyl, 2, 3-pentanedione, and acetoin in a sample of 51 products, 
including fruit-, candy-, and cocktail-flavored e-cigarettes. Environmental Health Perspectives 
(Online). 2016; 124(6):733.

American Lung Association. E-cigarettes and Lung Health. 2016. Retrieved from http://www.lung.org/
stop-smoking/smoking-facts/e-cigarettes-and-lung-health.html?referrer=https://www.google.com/

Ashford KB, Hahn E, Hall L, Rayens MK, Noland M. Postpartum smoking relapse and secondhand 
smoke. Public Health Reports. 2009; 124(4):515–526. [PubMed: 19618788] 

Ashford K, Hanh EJ, Hall L, Rayens MK, Noland M, Collins R. Measuring prenatal secondhand 
smoke exposure in mother-baby couplets. Nicotine& Tobacco Research. 2010; 12(2):127–135. 
[PubMed: 20038509] 

Centers for Disease Control and Prevention [CDC]. Vital signs: E-cigarette ads and youth. 2016. 
Retrieved from http://www.cdc.gov/vitalsigns/ecigarette-ads/index.html

Cooper M, Harrell MB, Perry CL. Comparing young adults to older adults in e-cigarette perceptions 
and motivations for use: implications for health communication. Health Education Research. 
2016:cyw030.

Delnevo CD, Giovenco DP, Steinberg MB, Villanti AC, Pearson JL, Niaura RS, Abrams DB. Patterns 
of electronic cigarette use among adults in the United States. Nicotine & Tobacco Research. 2016; 
18(5):715–719. [PubMed: 26525063] 

Denmick B. A high-tech approach to getting a nicotine fix. Los Angeles Times. 2009; 25

Duke JC, Lee YO, Kim AE, Watson KA, Arnold KY, Nonnemaker JM, Porter L. Exposure to 
electronic cigarette television advertisements among youth and young adults. Pediatrics. 2014; 
134(1):e29–e36. [PubMed: 24918224] 

Dwyer JB, Broide RS, Leslie FM. Nicotine and brain development. Birth Defects Research Part C: 
Embryo Today: Reviews. 2008; 84(1):30–44.

Ashford et al. Page 9

Public Health Nurs. Author manuscript; available in PMC 2018 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.lung.org/stop-smoking/smoking-facts/e-cigarettes-and-lung-health.html?referrer=https://www.google.com/
http://www.lung.org/stop-smoking/smoking-facts/e-cigarettes-and-lung-health.html?referrer=https://www.google.com/
http://www.cdc.gov/vitalsigns/ecigarette-ads/index.html


Fallin A, Miller A, Assef S, Ashford K. Perceptions of Electronic Cigarettes Among Medicaid-Eligible 
Pregnant and Postpartum Women. Journal of Obstetric, Gynecologic & Neonatal Nursing. 2016; 
45(3):320–325.

Grana RA, Ling PM. “Smoking revolution”: a content analysis of electronic cigarette retail websites. 
American journal of preventive medicine. 2014; 46(4):395–403. [PubMed: 24650842] 

King BA, Patel R, Nguyen K, Dube SR. Trends in awareness and use of electronic cigarettes among 
US adults, 2010–2013. Nicotine & Tobacco Research. 2014:ntu191.

Kong G, Morean ME, Cavallo DA, Camenga DR, Krishnan-Sarin S. Reasons for electronic cigarette 
experimentation and discontinuation among adolescents and young adults. Nicotine & Tobacco 
Research. 2015; 17(7):847–854. [PubMed: 25481917] 

Mark KS, Farquhar B, Chisolm MS, Coleman-Cowger VH, Terplan M. Knowledge, Attitudes, and 
Practice of Electronic Cigarette Use Among Pregnant Women. J Addict Med. 2015; 9(4):266–272. 
DOI: 10.1097/ADM.0000000000000128 [PubMed: 25974378] 

National Institute on Drug Abuse [NIDA]. PATH study collection instruments. 2014. Retrieved from 
http://www.reginfo.gov/public/do/PRAViewIC?ref_nbr=201407-0925-004&icID=212557

Radcliffe, S. E-Cigarettes Aren’t That Bad, Say Scientists. 2016. Retrieved from http://
www.healthline.com/health-news/e-cigarettes-arent-that-bad-say-scientists

Rath JM, Villanti AC, Abrams DB, Vallone DM. Patterns of tobacco use and dual use in US young 
adults: the missing link between youth prevention and adult cessation. Journal of environmental 
and public health. 2012; 2012

Rom O, Pecorelli A, Valacchi G, Reznick AZ. Are E-cigarettes a safe and good alternative to cigarette 
smoking? Annals of the New York Academy of Sciences. 2015; 1340(1):65–74. [PubMed: 
25557889] 

Shiffman S, Sembower MA, Pillitteri JL, Gerlach KK, Gitchell JG. The impact of flavor descriptors on 
nonsmoking teens’ and adult smokers’ interest in electronic cigarettes. Nicotine & Tobacco 
Research. 2015; 17(10):1255–1262. [PubMed: 25566782] 

Singh T, Agaku IT, Arrazola RA, Marynak KL, Neff LJ, Rolle IT, King BA. Exposure to 
Advertisements and Electronic Cigarette Use Among US Middle and High School Students. 
Pediatrics. 2016; 137(5):e20154155. [PubMed: 27244815] 

Smith DM, Bansal-Travers M, O’Connor RJ, Goniewicz ML, Hyland A. Associations between 
perceptions of e-cigarette advertising and interest in product trial amongst US adult smokers and 
non-smokers: results from an internet-based pilot survey. Tobacco induced diseases. 2015; 13(1):1. 
[PubMed: 25670926] 

Thompson, D. Study eyes cancy-flavored e-cigarette ads targeted to kids. 2016. Retrieved from http://
www.cbsnews.com/news/candy-flavored-e-cigarette-ads-appeal-to-kids/

U.S. Department of Health and Human Services. The health consequences of smoking—50 years of 
progress: a report of the Surgeon General. Vol. 17. Atlanta, GA: US Department of Health and 
Human Services, Centers for Disease Control and Prevention, National Center for Chronic Disease 
Prevention and Health Promotion, Office on Smoking and Health; 2014. 

Zhu SH, Gamst A, Lee M, Cummins S, Yin L, Zoref L. The use and perception of electronic cigarettes 
and snus among the U.S. population. PLoS One. 2013; 8(10):e79332.doi: 10.1371/journal.pone.
0079332 [PubMed: 24250756] 

Ashford et al. Page 10

Public Health Nurs. Author manuscript; available in PMC 2018 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.reginfo.gov/public/do/PRAViewIC?ref_nbr=201407-0925-004&icID=212557
http://www.healthline.com/health-news/e-cigarettes-arent-that-bad-say-scientists
http://www.healthline.com/health-news/e-cigarettes-arent-that-bad-say-scientists
http://www.cbsnews.com/news/candy-flavored-e-cigarette-ads-appeal-to-kids/
http://www.cbsnews.com/news/candy-flavored-e-cigarette-ads-appeal-to-kids/


Figure. 
Medians and interquartile ranges for frequency of exposure to each e-cigarette advertising 

source among ever e-cigarette users, by ever use of flavored products*

* p<.05 from Mann-Whitney U test; all other comparisons not significant at the .05 level
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Table 1

Sociodemographic characteristics and ever use of specific tobacco products (N = 194)

Mean (SD) or n (%)

Age 29.56 (6.71)

Race/ethnicity

 White/non-Hispanic 143 (78.1%)

 Other 40 (21.9%)

Household income

 Less than $15,000 108 (56.0%)

 $15,000 and above 85 (44.0%)

Pregnant

 Yes 100 (51.5%)

 No 94 (48.5%)

Conventional cigarette use

 Ever 187 (96.4%)

 Never 7 (3.6%)

E-cigarette use

 Ever 126 (64.9%)

 Never 68 (35.1%)

Flavored e-cigarette use (among current/former e-cigarette users)

 Ever 86 (70.5%)

 Never 36 (29.5%)

Media exposure to e-cigarettes 14.06 (9.31)
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Table 2

Multiple logistic regression to assess factors related to ever e-cigarette use in full sample (n = 182)

Odds Ratio (OR) 95% Confidence Interval for OR p

Age 0.92 0.87 – 0.98 .0078

Race/ethnicity

 White/non-Hispanic 3.54 1.62 – 7.76 .0016

 Other ref

Household income

 Less than $15,000 0.70 0.35 – 1.39 .31

 $15,000 and above ref

Pregnant

 Yes 0.51 0.23 – 1.15 .11

 No ref

Media exposure to e-cigarettes 1.04 1.00 – 1.08 .048
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Table 3

Multiple logistic regression to assess factors related to current/former use of flavored e-cigarettes among those 

who had ever used e-cigarettes (n = 119)

Odds Ratio (OR) 95% Confidence Interval for OR p

Age 0.88 0.81 – 0.96 .0027

Race/ethnicity

 White/non-Hispanic 0.33 0.068 – 1.59 .17

 Other ref

Household income

 Less than $15,000 1.25 0.54 – 2.93 .60

 $15,000 and above ref

Pregnant

 Yes 0.36 0.12 – 1.10 .072

 No ref

Media exposure to e-cigarettes 1.01 0.97 – 1.06 .61
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