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Abstract

Objective: We assessed how first experimenting with cigarettes or e-cigarettes is associated with
current use in Guatemala, a middle-income country with weak tobacco control and no e-cigarette
regulations.

Methods: We surveyed students from private schools in Guatemala City, limiting analyses to ever
users (n=1,026). Multinomial logistic models regressed current product use on first product used,
adjusting for socio-demographics and friends and family use.

Results: The most common first product used was e-cigarettes (56%), followed by flavored
cigarettes (24%) and regular cigarettes (20%). At the time of the survey, 4% were exclusive
smokers, 37% were exclusive e-cigarette users, 18% dual users, and 40% had ever tried either

but were not current users. Compared to those who first tried cigarettes, students who first tried
e-cigarettes were less likely to be current smokers (RR=0.19 [CI: 0.11 — 0.31]) or dual users
(RR=0.26 [CI: 0.14 — 0.49]) and students who first tried flavored cigarettes were more likely to be
current smokers (RR=1.66 [CI=1.13 — 2.42]).
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Conclusions: In our sample, Guatemalan adolescents from private schools more frequently
experiment and continue to use e-cigarettes than cigarettes. There is urgent need to implement
e-cigarette restrictions in addition to tobacco control policy implementation.

RESUMEN

Evaluamos la asociacion entre primera experimentacion con cigarros o cigarros electrénicos (e-
cigarro) y el uso actual en Guatemala, un pais de medianos ingresos con escaso control de tabaco y
sin regulaciones para los e-cigarros.

Encuestamos a estudiantes de escuelas privadas en la Ciudad de Guatemala, limitando el anlisis a
los adolescentes que habian probado algin producto (n=1,026). Modelos logisticos multinomiales
exploraron la asociacion de uso actual y primer producto de uso, ajustando para variables socio-
demograficas y uso en la familia y amigos.

El producto de primer uso mas comun fue el e-cigarro (56%), seguido por cigarros saborizados
(24%), y cigarros convencionales (20%). Al momento de la encuesta 4% eran usuarios exclusivos
de cigarros, 37% eran usuarios exclusivos de e-cigarros, 18% usuarios duales, y 40% habian
probado, pero no eran usuarios actuales. Comparado con aquellos que probaron por primera vez
cigarros, los que probaron por primera vez e-cigarros tenian menor probabilidad de ser usuarios
actuales de cigarro (RR=0.19 [CI: 0.11 — 0.31]) o usuarios duales (RR=0.26 [CI: 0.14 — 0.49]), y
los que probaron primero cigarros saborizados tenian méas probabilidad de ser usuarios actuales de
cigarro (RR=1.66 [CI=1.13 - 2.42]).

Los adolescentes Guatemaltecos de escuelas privadas, experimentan con mayor frecuencia 'y
continGian usando e-cigarros a comparacion de cigarros. Es urgente implementar regulaciones para
el e-cigarro ademas de implementar politicas para el control de tabaco.

Keywords
adolescent behavior; electronic nicotine delivery system; tobacco use; health policy

Palabras clave:

conducta del adolescente; sistemas electronicos de liberacion de nicotina; uso de tabaco; politica
de salud

INTRODUCTION

Over the last decade, electronic cigarette (e-cigarette) use has rapidly increased among
adolescents in high-income countries, causing concerns about their potential public health
impacts.(1-3) By heating a liquid, these products deliver an aerosol that contains nicotine,
flavorings, and other chemicals potentially harmful to the lungs.(4) New product innovations
continue to emerge, including an expanding array of flavors that appeal to youth.(5-7)

Yet, the evidence around experimentation and progression in using tobacco products is
primarily from high-income countries, many of which have strong tobacco control policies
and e-cigarette regulations.(8,9)
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On the other hand, cigarettes deliver nicotine to the lungs by burning tobacco (sometimes
with flavorings) in a stick. Most experimentation with smoking begins in adolescence, as
most adult smokers have begun smoking in their teen years.(1,10) The tobacco industry has
designed its products to make them appeal to adolescents, including adding flavors.(4,11)
For instance, menthol makes it easier for adolescents to experiment by reducing harshness of
cigarette smoke and disguising tobacco flavor, which increases its addictive potential.(12,13)
Furthermore, the likelihood of becoming an established smoker is greater for those who
initiate experimenting with menthol cigarettes.(14,15)

Flavor capsule cigarettes, which contain a capsule that the consumer can crush to flavor
the smoke, have rapidly gained market share worldwide.(16) In 2018, Guatemala had the
second highest market share for these cigarettes (30%) worldwide.(16,17) Use has been
associated with younger age and being female in countries such as Mexico and Chile.(18)
Moreover, adolescents perceive them as less harmful and more attractive than conventional
cigarettes.(19,20) Therefore, flavor capsule cigarettes might help recruit new smokers.

E-cigarettes also appeal to adolescents, with 81% of U.S. adolescent users reporting
availability of flavors as one of the reasons for use.(4,14,21) Furthermore, current use of
e-cigarettes has increased among adolescents in the U.S., England, Canada, Mexico, and
Guatemala.(22-25) A considerable proportion of adolescents who use e-cigarettes have
never smoked a cigarette, raising concerns about a possible gateway effect in youth who
would have not otherwise initiated tobacco use.(26) For instance, two studies that assessed
first product experimentation found that those who first try e-cigarettes are more likely to
later try smoking and be current smokers than never smokers.(27,28) However, in a cohort
of American adolescents, those who first experimented with e-cigarettes were less likely to
be ever smokers compared to those who first tried cigarettes.(29) In a longitudinal study

in Mexico — where e-cigarettes are banned — researchers found that adolescents who had
experimented with e-cigarettes at baseline were more likely to have tried and be past 30-day
smokers than never tobacco users, although the association was substantially weaker than
found in the US.(30) Understanding the types of tobacco products with which adolescents
first experiment and the behavioral sequelae associated with each is vital in assessing and
developing new tobacco control strategies.

In Guatemala, the World Health Organization (WHO) Framework Convention on Tobacco
Control (FCTC) was signed and ratified in 2005. Since then, only a poorly enforced 2008
smoke-free environments law has been implemented.(31,32) The only data on e-cigarette
use indicates that high school students are much more likely to use e-cigarettes than smoke,
(24) and e-cigarettes, particularly those with fruit flavors, are more appealing to adolescents
than cigarettes or heated tobacco products.(33) In this study, we sought to understand

the relationship between the first product used by adolescents and current product use

in Guatemala, a middle-income country with weak tobacco control, where novel tobacco
products are unregulated.(31,34)
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Survey design and data

A cross-sectional study was conducted from May to September 2019 among 13 to 17-year-
old students, in private schools in Guatemala City. Of the 30 schools invited, 6 declined,

14 did not respond, and 10 agreed to participate. Students in grades 8-11™ were recruited
from all schools, with students in grade 12 also included from 5 schools, upon request

from the schools. Students provided their assent to participate with passive consent obtained
from their parents. Data was collected using a paper-based, self-administered, Spanish-
language survey which was previously used in Mexico and adapted (including pretesting)
for Guatemala.(35) The survey included questions on tobacco product susceptibility and
use, risk factors for use and socio-demographics. From the 10 participating schools, 3311
students were invited to participate and 2870 completed the survey. The analytic sample

for this study included those who had ever tried smoking or e-cigarettes (n=1026). To
assess ever tobacco use, students were asked if they had ever tried smoking cigarettes or
e-cigarettes, even one or two puffs, with each product assessed separately. We excluded
those who had never tried cigarettes or any other product (n=1768) as we were only
interested in ever smokers/ e-cigarette users. This protocol was approved by the Institutional
Ethics Committee of the Institute of Nutrition of Central America and Panama (INCAP) in
Guatemala.

Outcome variable

Current product use was defined as using either product in the past 30 days, with students
classified into four mutually exclusive categories: tried but not current smoker or e-cigarette
user (non-current), current exclusive smoker, current exclusive e-cigarette user, or current
user of both products (i.e., dual user).

Independent variable

Covariates

The first product used was assessed using the question: “If you have consumed any type
of tobacco product, which type did you try the first time?”. Response options included:

(@) “I have never tried any tobacco product”; (b) “common cigarette without flavorings”;
(c) “common cigarette with menthol or another flavor”; (d) “common cigarette with flavor
capsule”; (e) “electronic cigarette”; (f) “heated tobacco product such as IQOS”; and (g)
“other type of tobacco such as hookah, chewing tobacco, or cigars”. Those who answered
(c) or (d) were combined into one category (flavored cigarette including flavor capsules)
to increase the sample size. Those who chose HTPs (f), or other type of tobacco (g) were
excluded (n=28), because the group was too small to analyze.

Students reported on smoking and e-cigarette use among family members and their five
closest friends, which we used to derive four dichotomous variables: (1) At least one

family member smokes; (2) at least one family member uses e-cigarettes; (3) at least one
friend smokes; (4) at least one friend uses e-cigarettes. Sociodemographic variables included
sex, age (between 13 and 17 years old), highest educational attainment by either parent,
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and family affluence using the Family Affluent Scale (FAS). The FAS is a summative
measure using 4-items (“How many cars does your family have?”, “Do you have your

own bedroom?”, “How many times did your family go on vacation last year?”, and “How
many computers are in your house?”; range 0-9) that have been previously validated among
other adolescent populations(36), including Latin American adolescents.(37) We treated the
FAS as a continuous variable, so the RRs reflect the average decease in likelihood of the
outcomes for each increase in the FAS score.

Statistical analysis

Multinomial logistic models regressed the four-category current product use outcome
(reference="not current user”) on first product type used, as well as covariates, adjusting

for clustering between students in the same school. All statistical analyses were conducted in
Stata version 16.1

RESULTS

Of the 1026 students in this analytic sample, half were male (51%), between 16 and 17
years old (57%), and had at least one parent with a university degree or more (93%)
(Table I). In terms of tobacco product use, 40% of students had either tried but were not
current smokers or e-cigarette users. Exclusive use was lower for cigarette (4%) than for
e-cigarette (37%) users. Nearly 1 in 5 (18%) were current dual users. About half of the
sample tried e-cigarettes first (56%). Of those who first smoked cigarettes, 20% first tried
regular cigarettes and 24% flavored ones.

Compared to students who first tried a cigarette, students whose first product used was

an e-cigarette were less likely to be a current smoker, whether exclusively (RR=0.19;
Cl1=0.11-0.31) or dual use (RR=0.26; CI=0.14-0.49) (Table II). Those whose first product
was a flavored cigarette, were more likely to be a current smoker (RR=1.66; C1=1.13-2.42).
Those with a family member who smokes were more likely to be a current exclusive smoker
(RR=3.05; CI=1.62-5.74). Likewise, those with a family member who uses e-cigarettes,
were more likely to be current exclusive e-cigarette users (RR=2.29; Cl=1.85-2.84) or
current dual users (RR=2.48; Cl=1.47-4.19). Students with a friend who smokes were more
likely to be a current smoker (RR=2.39; Cl=1.22-4.72). Similarly, those with a friend who
uses e-cigarettes were also more likely to be a current exclusive e-cigarette user (RR=4.46;
Cl1=2.94-6.76) or current dual user (RR=3.56; Cl=2.12-5.98) than those who did not have a
friend who used e-cigarettes.

Those whose parents had a university degree or higher were less likely to be current
exclusive smokers (RR=0.21; C1=0.09-0.52), e-cigarette users (RR=0.46; C1=0.28-0.75), or
current dual users (RR=0.28; C1=0.13-0.61) compared to those with parents with lower
educational attainment. The higher the student’s family affluence, the less likely they are

to be current exclusive smokers (RR=0.83; CI=0.72-0.95) or e-cigarette users (RR=0.90;
C1=0.81-1.00).

1StataCorp. 2019. Stata Statistical Software: Release 16. College Station, TX: StataCorp LLC.
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DISCUSSION

Our assessment of initial product experimentation among a sample of Guatemalan
adolescents who had previously tried tobacco products indicated that those who first tried
e-cigarettes were less likely to be current smokers, whether they were exclusively smoking
or dual using, compared to those who first experiment with cigarettes. Moreover, those who
first experimented with flavored cigarettes were more likely to be current smokers. More
adolescents first experiment with e-cigarettes (56%) than with cigarettes (44%). Most of
those who had tried these products currently used them (60%), with e-cigarette use being the
most popular, whether used exclusively (37%) or along with smoking (dual use, 18%).

Our findings show that a significant proportion of Guatemalan adolescents from private
schools who first experiment with e-cigarettes continue to use e-cigarettes (45%) and they
are also less likely to report transitioning to either exclusive smoking or dual use when
compared to those who first try cigarettes. Similar findings have also been documented in
U.S. adolescents. Those who experimented first with e-cigarettes were less likely than those
who first try cigarettes to be past 30-day smokers.(29) It is unclear whether e-cigarettes
substitute for cigarettes in a subset of Guatemalan adolescents who would have otherwise
smoked in the absence of e-cigarettes. This could be explained through the “common
liability” pathway, which suggests that shared risk factors for substance use explains the

use of both products.(38) However, our cross-sectional data do not compare smoking rates
among those who first try e-cigarettes and those who do not try any product, which is how
longitudinal studies that support the alternative “gateway” effect have been conducted.(39)
Indeed, some evidence suggests that e-cigarettes attract relatively low-risk youth who would
not have otherwise become smokers.(35,40) Nevertheless, overall declines in youth smoking
in the US have accelerated as e-cigarette use became more widespread, suggesting that

the gateway effect seems offset by substitution effects when examined at the population
level.(40,41) Further longitudinal and population-level data are needed to better understand
whether adolescent e-cigarette users become established smokers.

Males were more likely to be dual user than females, which consistent with previous

data that shows that males to engage in more risky behaviors.(35,42,43) Adolescents in

our sample were more likely to be current smokers when they first experimented with
flavored cigarettes. Adding flavors and menthol to tobacco, a well-known tobacco industry
strategy, is now used for capsules in cigarettes.(13,44,45) Currently, capsule cigarettes

are highly advertised at the point-of-sale under no regulations.(46) Younger consumers
perceive capsule cigarettes as less risky, better tasting, and more appealing.(18) Moreover,
tobacco industry documents confirm that capsule cigarettes were created to recruit younger
populations.(47) The market share of capsule cigarettes in Guatemala is one of the largest,
hence regulating the availability and marketing of these products is important.(16,17)

In addition, family and peers appear to be an important risk factor for adolescent cigarette
and e-cigarette use. In our sample, the use of e-cigarettes by a family member or friend was
common (31% and 81%, respectively), and a key predictor of current exclusive e-cigarette
use and dual use. Moreover, those with a family member that smokes (47%) are more
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likely to be current exclusive smokers. Hence, school is an important exposure for product
experimentation and use.

Higher FAS and parental education reduced the likelihood of current smoking and current
e-cigarette use. This is different from what has been reported in Mexico, where a higher
wealth index was associated with use of e-cigarettes(43). However, our sample had

an average high level of FAS, thus findings might be different when including other
socioeconomic levels.

Our study has some limitations. Our sample is from private medium/high socioeconomic
status private schools in Guatemala , where most students have a higher purchasing power
than the average Guatemalan adolescent. In 2020, 49% of the population lived below the
poverty line.(48) Hence, e-cigarette use was likely higher in our study population given
that e-cigarettes are relatively expensive compared to cigarettes in Guatemala; nevertheless,
cigarettes are inexpensive relative to other countries and so the direction of bias in our
smoking estimates is unclear.(49,50) In general, our findings are unlikely to generalize

to lower- and middle-income classes living with less than US$3.20 per person per day

or those living in rural Guatemala, where a higher proportion of the population lives in
poverty and school completion is lower. All data are self-reported which might also lead

to bias. Nevertheless, our study provides information from a middle-income country where
tobacco control is weak and where there are no existing e-cigarette regulations. Moreover,
our methodology refers to the first tried product which shed lights to the current situation
and the controversy to understand the role of e-cigarettes in tobacco control.

Other Central American countries are moving towards the regulation of e-cigarettes. For
example, Panama, Honduras and Costa Rica include them as part of the smoke-free
environments law and regulate the marketing, promotion and sponsorship of these products.
(8) Moreover, other novel tobacco products have been introduced into the Guatemalan
market under no regulations, including Phillip Morris’s, heated tobacco product 1QOS and
British American’s Tobacco e-cigarette, Vuse.(34)

Compared to other countries in Latin America, MPOWER implementation lags behind in
Guatemala.(51) Only policies for smokefree environments have been adopted, although
implementation and enforcement are week. The MPOWER strategy of raising tobacco taxes
reduces demand, particularly among adolescents, and should be adopted in Guatemala.
However, tobacco industry interference hinders the approval of new tobacco regulations,

as seen with law proposal 5461 “Law for Tobacco Control and its Products”, which

has not been discussed in Congress since August 2019 due to industry interference.(52)
Furthermore, legislation should also consider emerging tobacco products as our findings
show their substantial use.
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