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ABSTRACT

INTRopuCTION Over the last few years, the increasing use of electronic cigarettes has become
a new public health problem. Since 2011, Argentina has had a complete ban on marketing
and sale of e-cigarettes. However, e-cigarettes are marketed online and can be easily bought
in stores. We conducted a longitudinal study to evaluate the determinants of e-cigarette trial
among Argentinean early adolescents.

METHODS A school-based longitudinal study was conducted in 2014-15, in 3 large cities in
Argentina. Among students who reported never smoking an e-cigarette at baseline, we
assessed demographics, media use, sensation seeking, smoking behavior, network member
smoking, use of other substances, and perception of e-cigarette risk as potential risk factors
for e-cigarette trial at follow up (mean between-wave interval 17.1 months) using multilevel
logistic regression models with random intercepts for schools.

ResuLTs E-cigarette trial prevalence increased from baseline (1.8%; n=57) to follow up (7.1%;
n=139). Independent predictors of e-cigarette use at follow up included: higher sensation
seeking (OR: 1.49 95% CI 1.21-1.84); being a current smoker (OR: 2.58 95% CI 1.38-4.83);
having close friends that smoke cigarettes (OR: 1.93 95% CI 1.25-2.99) and being highly
exposed to tobacco product ads online (OR: 1.87 95% CI 1.04-3.36). Attending a public school
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was the only protective factor (OR: 0.40 95% CI 0.22-0.73).

concLusion In Argentina, illicit trial of e-cigarettes among early adolescents is low but appears
to be rapidly increasing. Identifying students at risk could help identify policies and programs

to prevent increasing use in this population.
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INTRODUCTION
Tobacco use is a major concern and important policies and
programmatic actions have been taken by most governments
in order to reduce its use'. However, over the last few years,
the increasing use of electronic cigarettes, commonly known
as “e-cigarettes”, has become a new public health problem
that threatens to interfere with established tobacco control
strategies. Several studies from developed countries show that
e-cigarette use is increasing both in adults and adolescents*®.
Moreover, the potential for dual use of conventional cigarettes
and e-cigarettes could undermine long term tobacco control
efforts®’.

In Latin-America, a recent study in Mexico, where

importation, marketing and sales of e-cigarettes is banned,

found that half of Mexican secondary school students were
aware of e-cigarettes and 10% had tried them® Several
cross-sectional and longitudinal studies have shown that
trying an e-cigarette is associated with later cigarette use,
suggesting that e-cigarettes could be a new gateway to
tobacco use” " . Although the relationship between initiation
of e-cigarettes and of conventional cigarettes among early
adolescents is likely bidirectional, only a few longitudinal
studies have examined the factors that account for e-cigarette
trial, including transitions from cigarette smoking to use of
e-cigarettes or use of both types of nicotine delivery products®
11, 14, 15'

The correlates of trying e-cigarettes appear generally
similar to those reported for cigarettes and can be divided
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into three mayor domains: sociodemographics (ie., sex,
age, parental education, type of school), personal risk (ie.,
sensation seeking, prior cigarette use, other substance use)
and network influences (ie. friend smoking, household
smoking and parenting style). Being male, having lower
parental support, higher rebelliousness, peer tobacco use,
and advertising exposures has been associated with trying
an e-cigarette® ® 12, Alcohol and other drugs use have also
been associated**'. Beyond these more traditional risk factors
for conventional cigarettes, the Mexican study indicated that
trial of e-cigarettes was associated with more specific risk
factors like greater utilization of electronic media devices
(ie., “technophilia”), bedroom Internet access, and Internet
advertising exposures®. These risk factors may be particularly
important in countries such as Argentina, that have banned
e-cigarettes, as Internet can provide uncensored information
including e-cigarette marketing.***. The perception than
e-cigarettes are less harmful than regular tobacco has also
been associated with increased risk of trial'*'.

The World Health Organization (WHO) recommends
banning or restricting advertising, promotion and sponsorship
of e-cigarettes®. Since 2011, Argentina has had a complete ban
on marketing and sale of e-cigarettes®. However, e-cigarettes
are marketed online and can be easily bought in stores for
as low as 20 USD*.To our knowledge, there are no current
data on e-cigarette knowledge and use among youth in this
country*. We conducted a longitudinal study to evaluate the
determinants of trying an e-cigarette among early adolescents
in Argentina, in order to inform the development of prevention

campaigns and further legislative efforts in this country.

METHODS

A school-based longitudinal study was conducted in 33 public
and private schools from 3 of the largest cities in Argentina
(Buenos Aires, Cordoba, and Tucuman). A sample of 18 public
and 15 private secondary schools was purposively selected
to capture the range of SES diversity. A detailed description
of school selection has been published elsewhere*. Baseline
surveys were administered between May and July 2014,
among first year secondary school students. Passive consent
from parents or caretakers and active consent from students
was obtained before implementing the survey. An anonymous
linking procedure was used to allow for follow-up®. Self-
administered surveys were completed in class under the
supervision of trained research staff. The research protocol was
approved by the human subjects’ research board at the Centro
de Educacion Médica e Investigaciones Clinicas (CEMIC) in

Buenos Aires. Follow-up using the same survey was conducted

between October and November 2015 (mean between-wave
interval=17.1 months; range=16 to 19.3 months).

The survey included items previously used in Argentina,
Mexico, and the US, which were pretested to ensure
understanding of questions, instructions and confidentiality
statements®?'. Very few changes to the original survey were
made after we reviewed the student’s suggestions.

Measurement
The primary dependent variable for this study was trial of
e-cigarettes and was assessed by asking: “Have you ever tried
an e-cigarette?” (yes, no) at both baseline and follow up.
Independent variables were assessed at baseline and
included a range of sociodemographic variables: age, sex,
type of school (public vs private) and educational attainment
of parents (i.e., highest level reported for either parent).
Sensation-seeking was assessed with four items (“I like
to do scary things”; “I like to explore strange places™ “I
like new and exciting experiences, even if I have to break
the rules”; “Sometimes I do ‘crazy’ just for fun”, with
Likert scale responses™. Because internal consistency was
high (alpha=0.79), these were averaged with higher scores
indicating higher sensation seeking tendencies. Parenting
behavior was assessed with questions on responsiveness and
demandingness from Jackson’s Authoritative Parenting Index,
using three items for each parenting dimension and for each
parent. Scores were averaged for both parents Scores for both
dimensions were combined, with higher scores indicating
more authoritative parenting, which has been associated
with lower likelihood of substance use, including smoking”.
(alpha =0.86 for mother; alpha =0.80 for father)®. Substance
use was assessed (prior 30 day use of cigarettes; prior 30 day
use of alcohol; lifetime use of marijuana or cocaine), as well
as smoking among network members (i.e., any of five closest
friends; any household member). Perceptions of e-cigarette
risks were assessed by combining questions about awareness
of e-cigarettes and perceived risk compared to regular
cigarettes, resulting in the following three categories: 1. aware
of e-cigarettes and thinks they are equally or more harmful
than cigarettes; 2. aware and thinks they are less harmful than
regular cigarettes; 3. unaware or e-cigarettes or does not know
the relative risk. Media-related variables related included a
technophilia index previously used in Mexico (i.e., summing
use of smartphone, tablet, and computer; range 0-3), whether
the student had Internet access in his/her bedroom and
frequency of seeing ads for tobacco products on the internet
(“never,” “rarely,” “sometimes,” “most of the time,” “always,”

with the last two combined for “high”)°.
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Analysis

Analyses were conducted using Stata version v13 (Stata
Corp, College Station, TX). First, in an attrition analysis, we
examined the distribution of the variables to assess differences
between students who were and were not followed-up using
chi-square and t tests. The dependent variable question
described above was used to assess trying e-cigarettes in all
students who completed the baseline survey (n=3172) and
the follow-up survey (n=2018). To assess the variables that
predict new onset of e-cigarette use, we limited the sample
for the multivariable analysis to those students who had never
tried an e-cigarette at baseline and who had completed both
baseline and follow up surveys (i.e., n=1976; 64% follow up).
Multilevel logistic regression models with random intercepts
for school were used to assess the association between
independent variables and new onset of trying e-cigarettes by
the follow-up survey. Models were adjusted adding groups of
variables that reflected the domains of the conceptual model.
To account for potential attrition bias, we estimated weights
to apply to each observation in models of e-cigarettes use.
Weighting had little effect on most estimates of OR and, as

such, we decided to present the non-weighted results.

RESULTS

Overall, 3172 students (participation rate 83%) completed the
survey at baseline and 3059 had not tried an e-cigarette (42.7%
female) with a mean age of 12.8. Of those, 2018 students also
completed the follow up survey. At baseline, 57 (1.8%) had
tried an e-cigarette and, among those who completed both

surveys, 151 (7.6%) had tried one at follow up. Among those
who had not smoked e-cigarettes at baseline, 7% had tried
e-cigarettes by follow-up.

Table 1 shows the baseline characteristics of all the students
who completed the baseline survey and had not tried an
e-cigarette and among those, the characteristics of the students
who completed the follow up survey and of those who didn't.
Compared to those who completed both surveys, adolescents
lost to follow up were more likely to be male, older, to attend
a public school and have less-well educated parents, to have
more household or friends who smoke, to be current smokers
and to have higher sensation seeking tendencies.

At baseline, there were 111 students who were current
smokers and had not tried an e-cigarette. Of those, 19 had
tried an e-cigarette by follow-up (17.1%), among whom 63.2%
(12/19) were still current smokers and 36.8% (7/19) reported
no current smoking at follow-up. Of the 92 baseline smokers
who did not try an e-cigarette at follow-up, 51/92 (55.4%)
were still current smokers and 41/92 (44.6%) reported no
current smoking at follow-up.

In bivariate analyses (Table 2), e-cigarette initiation was
associated with baseline substance use: current smoking (OR:
5.00 95% CI 2.75-9.09); current drinking (OR: 2.57 95% CI
1.71-3.84); and having ever used drugs (OR: 4.66 95% CI
2.44-8.90). After we introduced each domain, the predictors
of trying e-cigarettes did no vary. Those who were statistically
significant were: higher sensation seeking (OR: 1.46 95% CI
1.18-1.81), being a current smoker (OR: 2.58 95% CI 1.38-
4.83), having friends who smoke conventional cigarettes (OR:

Table 1 Characteristics of all the students who had not tried an e cigarette at baseline, those who completed baseline and follow

up survey and those lost (o follow up.

n=3059 n= 1976 n=1100
(64.2%) (35.8%)
Sociodemographic
Sex (qirl) 1307 (42.7%) 891 (45.4%) 416 (38%) 0.001
Age (years) 12.82 (.94) 12.66 (0.84) 13.10 (1.05) 0.001
mean (SD)
Type of school 2087 (67.7%) 1224(61.9%) 863 (78.5%) 0.001
(public)
Parental education
Primary in/ 209 (6.9%) 114 (5.9%) 95 (8.8%) 0.001
complete
Secondary in/ 1246 (41.2%) 795 (41%) 451 (41.7%)

complete

Terciary or more

Unknown
education

1259 (41.6%)
309 (10.2%)

859 (44.3%)
173 (8.9%)

400 (37%)
136 (12.6%)
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Friends smoking

Household
smoking

Parenting style
index (1-5)
mean (SD)

Current tobacco
use

Current alcohol
use

Lifetime drug
use

Sensation
seeking index
(1-5) mean
(SD)

Technophilia
(0-3) mean
(sD)

Internet access
Ads online
never

sometimes

most times /
always

Unaware or
aware not know
risk

Aware equal risk

Aware less risk

*t-test for continuous variables and chi-square test for categorical variables comparing students that were follow up and those who were not.

SD Standard Deviation

Tobacco Prevention & Cessation

1289 (42.1%)
1688 (55.3%)

3.98 (0,77)

280 (9.1%)

750 (24.5%)

222 (7.2%)

3.20(1.06)

1.85 (.86)

2487 (82.4%)

977 (32%)
736 (24.1%)

1138 (43.9%)

2692 (86%)

242 (7.9%)
186 (6%)

Network influences

703 (35.7%)
1073 (51.6%)

4.03 (0.72)

General Risk Factors

111 (9.1%)

384 (19.5%)

77 (3.9%)

3.12 (1.04)

Specific risk factors

1.82 (.85)

1610 (83.1%)

617 (31.5%)
1104 (54.6%)

238 (12.1%)

Awareness and perceived risks of e-cigarettes

1685 (85%)

149 (7.5%)
130 (6.5%)

586 (53.6%)
675 (61.9%)

3.89 (0.83)

169 (15.4%)

366 (33.4%)

145 (13.2%)

3.33 (1.07)

1.89 (.86)

877 (81.2%)

360 (33%)
567 (51.9%)

165 (15.1%)

944 (86.4%)

93 (8.5%)
56 (3.1%)

Table 2 Crude and adjusted odds ratios (AOR) of trying an e-cigarette according (o different models

Girl

Age

Public school

Parental education
Secondary in/complete

Terciary or more

Unknown education

Friends smoking

0.84
(0.57 - 1.22)

0.84
(0.62-1.14)

0.42**
(0.25-0.71)

1.57
(0.61 -4.07)

1.47
(0.56 - 3.85)

1.18
(0.39 - 3.63)

2.17**x
(1.48 -3.18)

0.80
(0.54-1.18)

0.92
(0.68 - 1.26)

0.44**
(0.24 - 0.78)

1.47
(0.57 - 3.82)

1.26
(0.48 - 3.29)

1.15
(0.39 - 3.63)

Sociodemographic

0.80

(0.54-1.18)

0.86
(0.63-1.16)

0.36***
(0.22-0.73)

1.32
(0.51 - 3.46)

1.25 (0.47 -
3.28)

1.13
(0.37 - 3.51)

Network influences

2,44
(1.64 - 3.64)

0.89
(0.60 - 1.33)

0.79
(0.58 - 1.08)

0.38**
(0.22-0.68)

1.37
(0.52-3.62)

1.31
(0.49 - 3.51)

1.17
(0.37 - 3.69)

1.89%*
(1.24 - 2.89)

0.90

(0.60-1.35)

0.81
(0.59-1.11)

0.39**
(0.22-0.70)

1.35
(0.51-3.59)

1.27
(0.47-3.42)

1.15
(0.36-3.7)

1.79**
(1.16-2.77)

0.001
0.001

0.001

0.001

0.001

0.001

0.001

0.03

0.019

0.97
(0.64 - 1.46)

0.79
(0.57 -1.09)

0.41**
(0.23-0.75)

1.38
(0.52-3.68)

1.25
(0.46 - 3.38)

1.18
(0.36 - 3.82)

1.82%%
(1.25-2.99)
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Household smoking 1.48% 1.44 1.33 1.39 1.36
(1.03-2.13) (.98-2.11) (.90-1.96) (0.93-2.06) (0.91-2.03)
Parenting style index 0.90 0.95 1.03 1.03 1.04
(0.70 - 1.15) (0.73-1.23) (0.78 - 1.34) (0.78-1.36) (0.79-1.38)
General Risk factors
Current tobacco use 5.00%** 2.61% 2.49** 2.58**
(2.75-9.09) (1.40 - 4.85) (1.33-4.67) (1.38 - 4.83)
Current alcohol use 2.57***
(1.71 - 3.84)
Lifetime Drug use 4.66%%*
(2.44 - 8.90)
Sensation seeking index 1.64%** 1.49%** 1.46%** 1.46%**
(1.36 - 1.99) (1.21-1.82) (1.18-1.80) (1.18-1.81)
Specific risk factors
Technofilia 1.08 0.92 (0.72- 0.93
(0.87 - 1.33) 1.19) (0.72-1.20)
Internet Access in 1.52 1.22 (0.67- 1.22
bedroom (0.88 -2.60) 2.23) (0.67-2.24)
Ads online
rarely/sometimes 1.53 1.20 1.15
(0.98 -2.38) (0.75-1.93) (0.71-1.86)
most times /always 2.96%** 1.92% 1.87%
(1.73 - 5.05) (1.07-3.45) (1.04-3.36)
Awareness and perceived risks of e-cigarettes
Aware and perceive as 1.89 1.70
less risky (0.86 - 4.18) (0.71-4.09)
Unaware or do not 0.70 0.83
know risk (0.38 -1.30) (0.43-1.61)

*** p<0.001, ** p<0.01, * p<0.05

1.82 95% CI 1.25-2.99), and reporting higher exposure to ads
for tobacco products online (OR: 1.87 95% CI 1.04 - 3.36).

Attending a public school was the only protective factor for
trying an e-cigarette (OR: 0.41 95% CI 0.23-0.75).

DISCUSSION

Our study found that, in this cohort of early adolescents who
live in a country that bans e-cigarettes, the trial of e-cigarettes
increased from 1.8% to 7.6% over a 17 month period. Trial
of an e-cigarette was associated with prior use of traditional
cigarettes, higher sensation seeking, having friends who smoke
cigarettes and greater exposure to tobacco product ads online.
This study is consistent with studies from other countries
like New Zealand, the US, Finland and Poland, where the
prevalence of trying an e-cigarette (although higher in these
countries) increased by follow-up.®*'>%* While the e-cigarette
ban in Argentina may help explain the somewhat lower
prevalence we found, our sample of early adolescents was
substantially younger (mean age=12.5 at baseline) than
samples in other studies®*®'-3*., Almost one in five students
who were current smokers and had not tried an e-cigarette

at baseline tried an e-cigarette at follow-up, and among them
63.4% had continued to smoke regular cigarettes (dual use).
This raises the concern that young students who are already
smoking regular cigarettes are trying/using multiple nicotine
delivery products. The possibility that some of them are using
e-cigarettes as a harm reduction strategy or to quit smoking
as amongst adults should be explored in future studies. The
only other longitudinal study among early adolescents also
found an association between use of conventional cigarettes at
baseline and e-cigarette use at follow-up'.

Results from cross-sectional studies in other populations
show that e-cigarette initiation is associated with being male,
older, having parents with lower educational attainment
and perceiving e-cigarettes are safer than conventional
cigarettes®"'*1>1018 Results from our study suggest that
smoking by close friends and sensation seeking are risk
factors for trying e-cigarettes among Argentinean adolescents.
Similar results were found among German adolescents and
adolescents from New Zealand suggesting that these risk
factors may generalize across sociocultural and regulatory
contexts” '°. In our study, however, none of the other variables
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were associated with trying an e-cigarette.

In this study attending a public school, which typically enrolls
students from lower socioeconomic groups (SES) than private
schools, was a protective factor for trying an e-cigarette at
follow-up. The average price of an e-cigarette in Argentina is
600 ARS (about $40 USD)*. Considering that this is about
8% of the minimum wage in the country, it is not surprising
that students from relatively lower SES groups have less
access to e-cigarettes. Prior research on how e-cigarette
initiation is shaped by SES is somewhat inconsistent with
our findings. How SES influences tobacco use is likely to be
a complex process, and factors like the stage of the tobacco
epidemic may matter, since smoking generally becomes more
highly concentrated in lower SES groups as the epidemic
progresses”. Nevertheless, some potential markers of SES
that were associated with e-cigarette use in Mexico, such as
“technophilia” (greater access to technology) and internet
access, were unassociated with e-cigarette use in our study’.
This contrary finding may be due to the Mexican study
taking place only amongst public school children, where
these factors may matter more for e-cigarette use than more
socioeconomically advantaged students who are more likely to
attend private school.

Baseline awareness of e-cigarettes or their relative risk
compared to conventional cigarettes did not predict e-cigarette
smoking initiation in our study, which is inconsistent with
prior longitudinal research''. Perhaps unsurprisingly given
the regulatory context and the age of the sample, 85% of
students were unaware of e-cigarettes or their relative risk at
baseline, which is very low compared to other studies'*!>10337,
Communication campaign on the risks of e-cigarette use may
be necessary to raise awareness of e-cigarette risks and thereby
prevent their use.

Importation, distribution, sales and marketing of e-cigarettes
are banned in Argentina since 2011, which should limit
access to e-cigarettes for early adolescents**. However, several
webpages (i.e. http://solovapeamos.com/) and kiosks where
regular cigarettes are sold and other general stores also sell
them. A recent article in one of the main local newspapers
shows that retailers reported a large increase in sales over the
last year, particularly among young adults who find it “trendy
and cool”(Diario La Nacion)®. The fact that trial of e-cigarettes
appears to be rapidly increasing among early adolescents is a
clear sign that the Government should implement an effective
strategy to enforce existing legislation.

This study has several limitations that should be
acknowledged. Compared to students who were followed up,

those lost to follow-up were more likely to have a range of

risk factors for cigarette and e-cigarette use, such as higher
sensation seeking and use of a variety of substances. Hence,
we may have underestimated the prevalence of e-cigarette trial
in this population. Furthermore, due to maturation effects,
trial of e-cigarettes within a cohort can only go up over time.
Future research should assess the extent of population-level
changes in trial and more intensive use of e-cigarettes over
time. Schools were not randomly selected and the sample of
schools may not be representative of the general population
in Argentina. However, schools were selected to represent
the range of socioeconomic diversity in three large cities,
suggesting that the results might be similar to those for
urban Argentine populations. Also, several studies have tested
whether the use of e-cigarettes increases the risk for transition
to combustible products™. E-cigarette experimentation in our
initial sample was too low to allow us to study the transition
from e-cigarette use only to regular tobacco use; a new study
with the specific objective of testing the transition in this
population should be implemented to have local data. Also,
using a larger population or improved follow-up strategy may
help to reach sufficient sample sizes to test this transition.

CONCLUSION
This study finds that trial of e-cigarettes exists among
Argentinean early adolescents, in spite of e-cigarette marketing

and sales bans. The trial of e-cigarettes is increasingly

common. Identifying students from private schools who are
current smokers, have friends who smoke, have high exposure
to tobacco products online and have a high sensation seeking
index might help preventing increasing use in this population.
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