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Introduction

	 Electronic cigarettes are smokeless 
electronic vaporizers that deliver nic-
otine in aerosol form.1 They are bat-
tery-powered and use heat to vaporize 
tobacco. Replaceable cartridges con-
tain nicotine that, once aerosolized, 
can be inhaled by the user. E-ciga-
rettes come in several different shapes 
and sizes, including cigarettes, cigars, 
pipes, and mimics of everyday house-
hold objects.2 The tobacco industry 
has spent millions of dollars on acquir-
ing and marketing e-cigarettes, and 
as many believe e-cigarettes use will 
lead to tobacco use, they have become 
a primary public health concern.3

	 The Food and Drug Administra-
tion has only recently established 
regulations on e-cigarettes, and 
more evidence is needed to evalu-
ate for safety and smoking cessation 
effectiveness.4 Studies show that e-

cigarettes contain widely varying 
amounts of chemical products in 
their vapor, indicating that the qual-
ity of these products is not adequately 
controlled.5,6 For example, known 
carcinogenic carbonyl compounds 
like formaldehyde and acetaldehyde 
have been detected in toxic levels in 
e-cigarette smoke.7 A 2014 Cochrane 
review suggested that e-cigarettes may 
be effective for smoking cessation, 
but confidence in the results remains 
low grade and a definitive recommen-
dation cannot be made.8 Clearly, e-
cigarettes are already making a large 
impact on health across the nation.
	 Recent literature has highlighted 
television advertisements, the in-
ternet, and word-of-mouth as com-
mon sources of e-cigarette informa-
tion.9 Smokers of e-cigarettes in the 
general population report experi-
mentation and smoking cessation 
as reasons for use.10,11 Nevertheless, 
there remains a lack of data regard-
ing the epidemiology and use of 
e-cigarettes among Spanish-speak-
ing and immigrant populations. 
	 Invented in its current form in 
2003, e-cigarettes are still a novel meth-
od of tobacco intake; its relative infancy 
on the international market may con-
tribute to this current gap in research. 
Studies have suggested that e-cigarette 
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awareness and use have increased 
over the last 10 years in the United 
States general and Hispanic popula-
tions and that smokers and former 
smokers are more likely to have been 
introduced to and used e-cigarettes 
than never-smokers.12 Some estimates 
believe that e-cigarettes will overtake 
combustible cigarettes in equivalent 
pack volume by as early as 2023.13

	 Our study seeks to expand on how 
English-speaking and non-English-
speaking Hispanic adults first learn 

Methods

	 Our cross-sectional study com-
pared three adult patient popula-
tions within the Los Angeles Coun-
ty at the University of Southern 
California (LAC+USC) emergency 
department. Institutional review 
board approval was obtained pri-
or to study initiation. We offered 
Spanish and English surveys to a 
consecutive sample of emergency 
department patients between 7 AM 
and 11 PM over a two-month pe-
riod in summer 2014. Participants 
were included in the study if they 
were Hispanic and aged >18 years. 
Exclusion criteria were critical ill-
ness upon arrival and altered mental 
status or other inability to respond 
and provide informed consent. 
	 After screening each participant, 
a 15-minute standardized question-
naire was distributed in electronic 
format on a handheld tablet. Sur-
vey questions were translated and 
back-translated between English 
and Spanish by native speakers in 
both languages. Questions included 
general demographics, primary lan-
guage, e-cigarette awareness and use, 
e-cigarette marketing tactics, and e-
cigarette reasons for use. E-cigarette 
images were distributed to assist 
with patient recollection. E-ciga-
rette awareness was assessed through 
the question: “Have you heard of e-
cigarettes or electronic cigarettes?” If 
the patient answered in the affirma-
tive, the question was followed with, 
“How did you hear of e-cigarettes?” 
Different e-cigarette marketing tac-
tics were included and patients were 
allowed to provide multiple answers. 
Participants were then asked if they 

had ever used an e-cigarette product, 
even one time. Patients were finally 
asked what their reasons for use 
were, with the option to give mul-
tiple answers. Several of these ques-
tions to assess e-cigarette use were 
adapted from the National Adult 
Tobacco Survey Questionnaire.14 
In addition, to focus questioning 
on e-cigarettes, patients were asked 
to provide information on prima-
ry language spoken at home, age, 
sex, education, country of birth, 
chronic disease states, living situa-
tion, and zip code of residence, as 
these variables were known to be as-
sociated with tobacco use. We did 
not specifically ask about income 
as the vast majority of patients in 
our hospital live in neighborhoods 
under 138% of the poverty line.15

Statistics
	 ANOVA and chi square tests 
were utilized to examine differences 
between groups, with participants 
divided into native English speak-
ing, non-native English speaking, 
and non-English speaking based 
on primary language spoken at 
home. Among the variables evalu-
ated were patient demographics, 
smoking awareness, and smoking 
behavior. Preliminary analysis in-
volved descriptive statistics and 
tests of linearity for all variables. 
Confounders were not yet adjusted 
for, but would have been controlled 
with stratification or multivari-
ate regression analysis. Addition-
ally, ANCOVA could have been 
employed as a means to utilize both 
ANOVA and linear regression mod-
els for the purpose of controlling 
potential confounding variables.

The objective was to 
determine whether 

patients who are English 
proficient become aware 
of e-cigarettes through 

different marketing tactics 
and have dissimilar 
patterns of use than 

patients who are non-
English speaking.

about e-cigarettes. The objective 
was to determine whether patients 
who are English proficient become 
aware of e-cigarettes through differ-
ent marketing tactics and have dis-
similar patterns of use than patients 
who are non-English speaking. Dif-
ferentiating patterns in advertising 
and use by language may help us to 
understand how methods of advertis-
ing relate to eventual e-cigarette use.
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Results  

	 More than 5000 patients were 
screened, of which 2130 were eligible 
for consent. Of these, 1899 (89%) 
agreed to participate. An additional 
423 were excluded, as they did not 
self-identify as being Hispanic. Re-
spondents (N=1476) were 50.8% 
female with an average age of 46.6 
(±14.5 SD). The majority of partici-
pants did not attend college (87.3%). 
More than 10% (11.1%) of patients 
reported current combustible ciga-
rette use, 77.4% had heard of e-cig-
arettes, 7.6% had used an e-cigarette 
at least once, (Table 1) and 1.7% 
endorsed current e-cigarette use. Bi-
variate analysis between the three 
variables showed significant differ-
ences between native English speak-
ers, non-native English speakers, and 
non-English speaking populations. 
Non-English speakers were older 
(40.1 years vs 39.9 years vs 50.5 years, 
P<.001), more likely to be female 
(41.3% vs 38.4% vs 57.1%, P<.001), 
less likely to have received some col-
lege education (33.0% vs 19.7% vs 
4.9%, P<.001), and more likely to 
be foreign-born (24.6% vs 74.2% 
vs 99.3%, P<.001). Chronic disease 
prevalence was significant between 
the three groups, with native English-
speaking populations more likely 
to have a greater number of chronic 
diseases (1.4 vs 1.2 vs 1.5, P=.005), 
a chronic heart problem (12.4% vs 
6.6% vs 8.4%, P=.005), a chronic 
lung problem (9.9% vs 3.6% vs 5.3%, 
P<.001), and a chronic mental health 
disorder (12.3% vs 8.6% vs 7.9%, 
P=.045). Native English speakers 
were more likely to be current (22.0% 
vs 13.6% vs 7.3%, P<.001) or for-

mer combustible cigarette smokers 
(19.7% vs 17.1% vs 18.6%, P<.001). 
Figure 1 demonstrates differences in 
language populations in e-cigarette 
awareness and ever use. Native Eng-
lish speakers reported higher aware-
ness (92.5% vs 88.3% vs 50.0%, 
P<.001) and ever use of e-cigarettes 
(25.7% vs 12.9% vs 2.0%, P<.001). 
	 Tables 2 and 3 display sources 
where respondents obtained infor-
mation about e-cigarettes, stratified 

by language groups. Native English 
speakers were more likely to find out 
about e-cigarettes through friends and 
family (56.4% vs 51.6% vs 36.8%, 
P<.000), whereas non-English speak-
ers were more likely to find out about 
e-cigarettes through the news (10.7% 
vs 15.6% vs 19.2, P=.009). Adver-
tisements were the main sources of 
e-cigarette information for all partici-
pant groups in our study (68.7% vs 
73.6% vs 72.6%, P=.418). Among 
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Figure 1. Awareness and “ever use” by language.

Table 1. Participant demographics

N=1476

Hispanic 81.2%
Foreign-born 77.4%
Spanish primary language 81.7%
Total awareness and use
   E-cigarette awareness 77.4%
   E-cigarette use (current and former) 7.6%
   Prior tobacco use in e-cigarette current users 84.0%

Table 2. Sources of e-cigarette information among three patient populations

Source of 
e-cigarette 
information

Native English Non-Native 
English Non-English P

Friends/family 56.4 51.6 36.8 .000
News 10.7 15.6 19.2 .009
Advertisement 68.7 73.6 72.6 .418
Other 4.5 2.4 2.2 .146
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advertisements, more than one half 
came from TV and radio (53.9% vs 
56.8% vs 64.5%, P=.006). Store-
fronts (25.9% vs 29.2% vs 19.2%, 
P=.002), billboards (16.5% vs 22.8% 
vs 12.4%, P<.001), and the internet 
(11.1% vs 12.0% vs 5.4%, P=.001) 
showed differences in significance as 
points of information access between 
the three groups. Although not statis-
tically significant, all three language 
populations received a large amount 
of e-cigarette exposure through ad-
vertisements within their own neigh-
borhood (60.1% of all participants). 
	 As displayed in Table 4, reasons 
for use were not statistically signifi-
cant between groups. Reasons for use 
included recreational, to try some-
thing new, to reduce or quit tobacco 
smoking, to avoid harmful tobacco 
materials, and few e-cigarette regula-
tions, among others. The most com-
mon reasons for use were experimen-
tation (try something new) (58.9% 
of all participants) and smoking ces-
sation (25.0% of all participants).

Discussion

	 Native and non-native English 
speakers become aware of e-cigarettes 
through different mechanisms and use 
e-cigarettes at a significantly higher 
rate than non-English speakers. Both 
native and non-native English speakers 
tend to learn about e-cigarettes from 
close acquaintances, as opposed to 
non-English speakers, who learn about 
e-cigarettes more from news outlets, 
television, and radio. Differences in 
overall awareness in groups may be 
due to several factors, including friends 
and family who smoke and exposure to 
outlets selling e-cigarettes, which tend 
to cluster in high income neighbor-
hoods with fewer ethnic minorities.9

	 Marketing is used by the tobacco 
industry to influence consumer de-
mand for products, and as such, there 
is the potential for marketing to influ-
ence smoking behaviors.1,16,17 E-cig-
arette marketing is crucial for manu-
facturing companies, as these products 
are unfamiliar to the potential user and 

many appear similar to the point that 
branding is necessary for differentia-
tion.17,18 Previous literature has shown 
a substantial relationship between ad-
vertising and combustible cigarette 
smoking, especially involving the ini-
tiation of smoking.1,19 There is great 
concern that a similar relationship 
has already evolved with e-cigarettes. 
	 E-cigarettes receive much of their 
marketing in the form of television 
commercials, internet advertisements, 
and as retailer point-of-sale promo-
tions.1 Television commercials are 
unique in that they were tradition-
ally unavailable for tobacco com-
panies due to regulations set forth 
by the Food and Drug Administra-
tion.20,21 E-cigarette companies are 
able to individualize sales over the 
internet, where they interact with 
buyers through direct-to-consumer 
marketing and social media web-
sites like Twitter and Facebook.20,22,23

	 Advertisements are a primary 
source of e-cigarette information for 
consumers, and new research sug-

Table 4. Reasons for use among three patient populations

Awareness from advertisements Native English Non-Native English Non-English P

Recreational 17.7 18.8 22.2 .912
Try something new 56.5 71.9 44.4 .140
Reduce/quit tobacco smoking 25.8 18.8 33.3 .508
Avoid harmful tobacco materials 8.1 9.4 5.6 .892
Few e-cigarette regulations 1.6 0.0 5.6 .359
Other 6.5 3.1 5.6 .794

Table 3. E-cigarette awareness through advertisements among three patient populations

Awareness from advertisements Native English Non-Native English Non-English P

TV/radio 53.9 56.8 64.5 .006
Newspaper/magazine 10.3 14.0 10.4 .266
Storefront 25.9 29.2 19.2 .002
Billboard/building/transportation 16.5 22.8 12.4 .001
Internet 11.1 12.0 5.4 .001
Cell phone / text messaging/apps 2.5 2.0 1.1 .279
Advertisements in neighborhood 53.8 60.4 63.2 .371
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gests that advertising has influenced 
consumer perceptions of harm, likely 
increasing use.24 Trumbo and Kim 
looked at e-cigarette marketing to 
young adults, who became significant-
ly more receptive to experimentation 
with the product following exposure 
to television advertising.25 Addition-
ally, a study involving the 2011 Na-
tional Youth Tobacco Survey revealed 
a significant exposure-response rela-
tionship between prolonged contact 
with e-cigarette advertising and use.26

	 Following advertising, the most 
common source for e-cigarette infor-
mation in our study was friends and 
family. This is consistent with previ-
ous studies and highlights an oppor-
tunity to increase patient education 
to guide day-to-day conversations. 
Hall et al described that almost one 
third of smokers recommended e-
cigarettes as a form of smoking cessa-
tion to their peers.27 Word-of-mouth 
is an important way for smokers to 
share information about products. By 
targeting forms of interpersonal com-
munication, public health programs 
can provide more robust dialogue on 
safety and smoking cessation efficacy.
	 Previous studies have looked at 
cigarette smoking in Spanish-speak-
ing populations.28,29 Our non-English 
speaking population was Hispanic, 
reflecting the Center for Disease 
Control’s estimate that non-Hispan-
ics are more likely to smoke than His-
panics.30 Respondents in our study 
showed greater e-cigarette “ever use” 
rate than national Hispanic rates; 
however, this number was still lower 
than the national average (7.6% vs 
8.5%).12 Current and former smoking 
status, being male, English language, 
and younger age were all significantly 

associated with e-cigarette use. Par-
ticipants who were foreign-born 
and non-English speaking at home 
demonstrated much lower levels in 
e-cigarette “ever use” – this parallels 
another similar study on Hispanic 
populations, which showed that cul-
tural buffering may serve as a protec-
tive factor against e-cigarette use.31

	 There are several limitations to 
our study. We were unable to provide 
questionnaires for patients who could 
not speak English or Spanish; thus, 
non-English speakers in the study 
were almost exclusively Latino or His-
panic. Respondents did not receive 
questionnaires between 11PM and 
7AM, which may have inadvertently 
excluded populations of patients that 
arrived and were discharged over-
night. However, we have no reason 
to believe these patients would be 
systematically different than those 
approached during study hours. Our 
study took place over two months 
with sampling from one emergency 
department, overall limiting general-
izability. That being said, LAC+USC 
is the largest public emergency de-
partment in the nation seated in the 
center of highly diverse Los Ange-
les County. Because this is a cross-
sectional study, we cannot conclude 
whether different forms of e-cigarette 
exposure resulted in different patterns 
of use – we can only determine preva-
lence within the three populations. In 
order to determine true significance, 
we will need to adjust for possible 
confounding variables including age, 
sex, race, income, education, and 
smoking status. Finally, as this is a 
preliminary analysis we did not con-
trol for potential confounders such 
as level of education, age and sex.

Conclusion

	 These findings show that English 
speakers and non-English speakers 
have distinctive patterns of e-cigarette 
awareness and use. This is especially 
pertinent in our low-income, urban, 
safety-net Hispanic population – one 
historically susceptible to tobacco 
use.32 Even as full regulations on ad-
vertising begin to take effect, contin-
ued exposure to e-cigarette marketing 
tactics may adversely influence per-
ceptions of product safety and effica-
cy in smoking cessation. By providing 
culturally sensitive interventions that 
more effectively target vulnerable pop-
ulations, we can increase education 
on safety and mitigate harmful usage.
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