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ABSTRACT
Objective: To analyze the prevalence of electronic cigarette (e-cigarette) awareness and 
experimentation among university students, as well as the characteristics associated with 
that awareness. Methods: This was a cross-sectional study, conducted in 2015, in which 
489 university students at the Federal University of Mato Grosso (Cuiabá campus), Brazil, 
were interviewed with the use of a specifi c questionnaire. We estimated the prevalence of 
e-cigarette awareness and use, as well as analyzing the major characteristics associated 
with that awareness and use. Results: The prevalence of e-cigarette awareness was 
37%, and the rate of e-cigarette experimentation was 2.7%. Awareness of e-cigarettes 
was found to be associated with marital status, work status, the level of parental 
education, and the presence or absence of smokers in the family. Conclusions: A high 
proportion of university students were aware of e-cigarettes. Although the prevalence of 
those who had experimented with e-cigarettes was low, there is concern that there could 
be an increase in the use of these types of device. There is a need for measures targeting 
university students, in order to build awareness of and prevent e-cigarette use.
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INTRODUCTION

Invented in 2003, electronic cigarettes (e-cigarettes), 
also known as electronic nicotine delivery systems, are 
devices that produce an aerosol by heating a liquid that 
contains a solvent (vegetable glycerin, propylene glycol, 
or a mixture of these), fl avorings, and nicotine.(1) Some 
e-cigarettes have a light-emitting diode at the tip that is 
activated during use to simulate traditional smoking.(2)

The lack of regulation and quality control policies for 
e-cigarettes makes it diffi cult to determine the safety 
of these devices, and their potential health risks remain 
unclear.(3) In Brazil, according to Article 1 of Brazilian 
National Health Oversight Agency Collegiate Board 
Resolution no. 46/2009,(4) “it is forbidden to market, 
import, or advertise electronic smoking devices, known 
as electronic cigarettes, e-cigarettes, e-cigs, e-cigars, 
vaporizers, etc., especially those claiming to be a 
substitute for cigarettes, cigarillos, cigars, pipes, and 
similar products in the smoking habit or aimed at being 
an aid in smoking cessation treatment.”

The use of e-cigarettes has increased exponentially 
since their invention in 2003. In 2010, 1.8% of U.S. 
adults reported having used an e-cigarette at some time, 
a rate that rose to 13% by 2013. The rate of those who 
reported being current e-cigarette users increased from 
0.3% to 6.8% during the same period, and one third of 
these reported never having used tobacco.(1)

To determine the profi le of e-cigarette users in the United 
States., a study based on data from the U.S. National 
Center for Health Statistics, published in 2016 by the 
American Journal of Preventive Medicine, showed that, 
unlike traditional cigarette smokers (African-Americans 
and individuals with a low level of education), e-cigarette 
users tended to be young, White, and single, as well as 
having a college education level.(5)

Few studies in Brazil have examined e-cigarette awareness 
and use. A study on awareness, experimentation, and 
current use of e-cigarettes in 10 countries, which is a 
result of the International Tobacco Control Project and 
was published in 2014 in the International Journal of 
Environmental Research and Public Health, showed that, in 
Brazil, the prevalence of e-cigarette awareness was 35% 
and the self-reported rate of e-cigarette experimentation 
was 3%. Those are comparable to the values reported 
for Canada and China, but are lower than those found in 
the United States and Australia, where the prevalence of 
e-cigarette awareness was 73% and 66%, respectively, 
and the self-reported rate of e-cigarette experimentation 
was 15% and 20%, respectively.(6)

Recent studies have suggested that e-cigarette use 
might be associated with an increased risk of using 
tobacco products. Enjoyment of the sensations and 
pharmacological effects of inhaling nicotine via an 
e-cigarette may increase propensity to use other products 
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that also deliver inhaled nicotine, including tobacco 
products.(7) If e-cigarettes prove to be a means of 
“transition”, leading to an increase in smoking, that 
will represent a serious public health problem in the 
fi ght against tobacco use.(8)

Since that e-cigarette awareness and experimentation 
have progressively increased, especially among young 
people, and considering the uncertainties regarding the 
safety and health risks of e-cigarettes, we designed 
this study. The objective of this study was to identify 
the prevalence of e-cigarette awareness and use, 
as well as to analyze the characteristics associated 
with that awareness, among students at the Federal 
University of Mato Grosso (Cuiabá campus), Brazil, in 
2015. In addition, we aimed to lay the groundwork 
future public health initiatives focusing on measures 
to prevent and build awareness of e-cigarette use.

METHODS

This was an observational cross-sectional study 
involving undergraduate students at the Federal 
University of Mato Grosso (Cuiabá campus), Brazil, 
conducted in 2015.

The sample size was calculated on the basis of 
the prevalence of smoking among undergraduate 
health sciences students in the city of Cuiabá, Brazil, 
in 2009,(9) which was 9%, and the sampling error 
was set at 0.05. The random sampling was based on 
data from the 2012 Mandate of the Unifi ed Selection 
System for the Federal University of Mato Grosso. 
The courses were grouped by area of knowledge (as 
defi ned by the Brazilian National Council for Scientifi c 
and Technological Development),(10) and the sample 
size was calculated proportionally to the number of 
students in each area. The sample size was increased 
by 20% to account for losses and refusals. Data were 
collected with a standardized, pre-codifi ed, multiple-
choice self-administered, anonymous questionnaire 
that was developed by the authors based on the 
Special Smoking Survey questionnaire (2008 Brazil 
Report).(11) The questionnaire was previously tested 
for comprehension on students from a class at the 
Federal University of Mato Grosso, in order to correct 
possible problems and standardize the instrument. 
A total of 524 questionnaires were distributed. Of 
those, 35 were excluded from the analysis because 
of inconsistencies in their completion, such as missing 
data on sociodemographics and smoking status, and, 
therefore, there were 489 valid questionnaires.

Data analysis was performed using Epi Info, version 
3.5.2. In the bivariate analysis, prevalence ratios 
and their corresponding 95% confi dence intervals 
were used as a measure of association between the 
dependent variable (e-cigarette awareness) and the 
other variables studied. At this stage, the chi-square 
test was used in order to identify statistical differences 
between proportions.

The study project was approved by the Research 
Ethics Committee of the Júlio Muller University Hospital 

(Ruling no. 1,443,745). In addition, permission for data 
collection was obtained from the Dean’s Offi ce of the 
Federal University of Mato Grosso (Cuiabá campus).

RESULTS

A total of 489 undergraduate students participated 
in the study. Of those, 258 (52.7%) were male and 
231 (47.3%) were female, and the overall mean age 
was 23.8 years. Among the participants, 28 (5.7%) 
were smokers, 24 (4.9%) were former smokers, and 
437 (89.4%) were nonsmokers.

The prevalence of e-cigarette awareness was 37%, 
and there was a statistically signifi cant difference 
between genders, with 106 students (59%) being male 
and 75 (41%) being female (p < 0.005). There was 
an inversely proportional linear association between 
e-cigarette awareness and student age, that is, the 
younger the student, the greater the likelihood that 
he/she would be aware of e-cigarettes. No course-
related difference was noted in e-cigarette awareness. 
E-cigarette awareness was found to be signifi cantly 
associated with marital status and work status, 163 
students (92.1%) being single and 130 (72.6%) being 
unemployed (p < 0.005). In addition, e-cigarette 
awareness was associated with a higher level of 
parental education, given that, in 72 cases (40.4%), 
the father had a college education level, and, in 86 
(47.8%), the mother did it. A positive association was 
also observed between e-cigarette awareness and the 
presence of smokers in the family (55.6%; p = 0.03).

The rate of current e-cigarette use among the 
students was 0.61%. In addition, the rate of e-cigarette 
experimentation among all respondents was 2.7%, and, 
among those who reported being aware of e-cigarettes, 
that rate was 7%.

DISCUSSION

The present study is one of the fi rst to examine 
e-cigarette awareness among university students in 
Brazil. The results presented here may inform future 
interventions aimed at promoting healthy lifestyle 
habits among undergraduate students.

The prevalence of e-cigarette awareness found 
among university students in this study is higher than 
that reported by Jeon et al.(12) in a study of university 
students in Korea in 2016 (21.2%) and that found in the 
American population in 2010 (32.2%). (13) In addition, it 
is slightly higher than the national prevalence in Brazil 
(35%).(6) This may have occurred because of the spread 
of aggressive advertising campaigns by e-cigarette 
manufacturers aiming to promote e-cigarette use. The 
main arguments of the e-cigarette industry include the 
health benefi ts of e-cigarettes over traditional cigarettes, 
the reduction in the consumption of traditional cigarettes, 
the cessation of smoking, the minimization of passive 
exposure, and the possibility of using e-cigarettes in 
places where smoking is forbidden.

Another important piece of information that should 
be highlighted in this study is the fact that most 
of the students who were aware of e-cigarettes 
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were nonsmokers. This datum is different from that 
reported by some authors,(13) according to whom 
most of the adults who had heard of e-cigarettes 
were smokers (49.6%). In addition, we found that the 
rate of e-cigarette awareness was highest among the 
youngest students. A study published in 2013(14) also 
found a similar result among British adults: 41% of the 
individuals between 19-24 years of age had heard of 
e-cigarettes. These data can be explained by the fact 
that this public has greater access to information and 
is more exposed to e-cigarette industry advertising.

We found that the male gender was more strongly 
related to e-cigarette awareness, as was also observed 
in a study published in 2017(5) Our study shows that 
the students who were aware of e-cigarettes were 
those whose parents had a higher level of education. 
Similar data were also reported by a study published 
in 2005,(15) in which 40% and 44.6% of fathers and 
mothers, respectively, had a college education level; 
however, the study focused on traditional smoking 
rather than e-cigarettes. In contrast, a study published 
in 2008(16) showed an inverse relationship between the 
level of parental education and tobacco experimentation.

Although no statistically signifi cant, course-related 
difference was noted, we found that the rate of 
e-cigarette experimentation was higher among 
undergraduates in the human, social, and agricultural 
sciences. This was also observed among students at 
the University of Brasília, Brazil, in 2006.(17)

In the present study, there was a statistically signifi cant 
association between e-cigarette experimentation and 

having smokers in the family. This was also observed 
among university students in Korea in 2016.(12) We 
also found that not having a job was associated with 
greater e-cigarette awareness.

In our total sample, the rate of e-cigarette 
experimentation was found to be highest in the group 
of those who were aware of e-cigarettes (7%), from 
which it can be inferred that awareness arouses curiosity 
and leads to experimentation. This percentage is lower 
than that found in a study published in 2013,(18) in 
which 16% of those who were aware of e-cigarettes 
had tried them.

The rate of regular e-cigarette use in this study 
was 0.61%, a value that is close to that found among 
university students in Korea: 0.8% of the smokers 
used only e-cigarettes.(12) A study published in 2013(14) 
found a 6.9% rate of regular e-cigarette use among 
British adults; however, it should be considered that 
e-cigarette use and marketing are allowed and regulated 
in Great Britain, which explains the higher prevalence 
of regular users.

Therefore, considering the awareness and availability 
of e-cigarettes among university students and the 
general population, it is essential that there are 
interventions that have the objective of promoting 
healthy habits among the students and that can 
discourage the use of these types of device, ultimately 
preventing the increase in the consumption of other 
products that also release inhaled nicotine, including 
tobacco products.
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