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Abstract

The goal of this paper is to estimate the prevalence and to identify factors
related to the use of other tobacco products among schoolchildren. A cross-
sectional study was conducted with a representative sample of high school stu-
dents enrolled in the 9th grade. A total of 109,104 students were interviewed,
and 4.8% of them had used other tobacco products in the previous 30 days.
The factors that increased the likelihood of using other tobacco products were:
male gender, being administratively dependent on the school, having a job,
living with mother and/or father, perception that the parents or guardians
would not care if they smoked, having difficulties sleeping, not having close
friends, having experienced domestic violence, skipping classes, having used
tobacco and alcohol within the past 30 days, having experimented drugs, hav-
ing smoking parents or guardians, having seen people smoking. The preva-
lence of using other tobacco products is high among Brazilian students, and
is associated with higher socioeconomic conditions, presence of risk behavior,
and living in an environment permissible to tobacco use.
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Introduction

The use of tobacco by young people is associated with significant increase of health problems dur-
ing childhood and adolescence, and is an important risk factor for chronic noncommunicable
diseases 1,23.

In the Western world, tobacco products consumed the most are manufactured cigarettes; how-
ever, with the retraction of the cigarette market, the tobacco industry decided to invest in expanding
consumption of tobacco products other than manufactured cigarettes, such as hand-rolled cigarettes,
cigarillos, narghile, snuff, chewing tobacco, and snus 45.6.

Data from the National Youth Tobacco Surveys (NYTS), applied to young students of the United
States between 2011 and 2014 showed a significant increase in the prevalence of electronic cigarettes
and tobacco use, and a significant decrease in cigarette smoking in that period. The electronic ciga-
rette was the tobacco product most frequently utilized by high school (13.4%) and elementary school
(3.9%) students, followed by narghile, with the proportions of 9.4% and 2.5% respectively. The highest
increase in prevalence of use of other tobacco products was between 2013 and 2014. Particularly in
2014, 24.6% of high school students used some type of tobacco product 7.

In Brazil, few publications address the use of other tobacco products among teenagers. A study
analyzing data from the Survey on Tobacco Use Among Schoolchildren (Inquérito de Tabagismo em Escolares
- Vigescola) in three Brazilian capital cities in 2009 has concluded that the prevalence of using other
tobacco products is high among middle school students enrolled in the 7th and 8th grades and High
School students enrolled in the 9th grade of public and private schools in the investigated cities, with
the proportions of 4.3% in Vitéria (Espirito Santo State), 18.3% in Campo Grande (Mato Grosso do
Sul State), and 21.3% in Sdo Paulo. The authors identified that narghile was the tobacco product other
than cigarettes most often used by the students 8.

Risk factors for using tobacco products other than cigarettes, particularly narghile, are the subject
of many studies in other countries 910, In Brazil, even though studies have estimated the prevalence
of use of other tobacco products among schoolchildren and medical students 811, no publications
addressing the factors associated to the use of these products in Brazil were found.

Considering that all tobacco products are nicotine-delivery vehicles, causing addiction and
increasing the risk of developing a number of conditions 1,23, it is important to know the magnitude
of consumption among the Brazilian youth, and to identify the factors associated to the use of these
products.

The goal of this paper is to estimate the prevalence and to identify factors associated to the use of
other tobacco products among the students who took part in the National School Health Survey (Pesquisa
Nacional de Saiide do Escolar — PeNSE) in 2012.

Methods

The analyzed data are from the second edition of the PeNSE conducted in Brazil in 2012. PeNSE
included high school students enrolled in the 9th grade, day-time classes, of public and private schools
in urban or countryside schools of Brazil 12.

The sample design allows estimation of population parameters for different geographic divisions,
and for the country as a whole. To that end, the Brazilian territory was stratified as follows: each of
the 26 state capital cities and the Federal District were considered one geographic stratum, and the
other cities were grouped in one of the five Major Regions of Brazil, forming five geographic strata.
The secondary sampling units were the schools, and the classes were the tertiary sampling units.
All students of the selected classes who were present on the day the questionnaire was applied were
invited to participate 12.

The sample was planned according to the schools listed on the 2010 School Census. According to
the information provided by the schools, 132,123 students were enrolled, and on the day the ques-
tionnaire was applied, 110,873 attended classes, out of which 1,651 chose not to participate, and 118
did not inform their sex or age. Hence, 109,104 students were interviewed, corresponding to 83% of
high school students enrolled in the 9th grade who attended classes in the schools where the survey
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was done. Sample weights were calculated so that the responding students represented all high school
students enrolled in the 9th grade who regularly attend daily classes in public and private schools 12.

Information was collected through a self-applied, anonymous questionnaire, in the first half of
2012. Prior to the survey, State and City Secretariats of Education and the principals of the selected
schools in each city were contacted. Student participation was voluntary, by agreeing with the “Free
Consent Form” presented on the first page of the smartphone used for the questionnaire survey. Of
note is the fact that the information provided was confidential, and the students could leave any or all
questions unanswered. The PeNSE 2012 survey was approved by the National Committee on Ethics
in Research — Conep (Registration n. 16,805) 12.

The use of other tobacco products was defined as confirmation by the students of having used
straw or hand-rolled cigarettes, cigars, pipes, cigarillos, Indian or Bali cigarettes, narghile, snuff or
chewing tobacco at least once in the past 30 days.

The independent variables according to the information provided by the students were analyzed
as follows: sex (male or female); age in completed years (< 13, 14, 15, 16 and older); skin color/race
(white, black, yellow, brown, or indigenous), administrative dependency on the school (public or pri-
vate), perception of the family’s reaction if they knew the student smoked (would care much; would
care little; would not care), having meals with parents or guardians (no, 2 times a week or less, 3 to 4
times a week, 5 or more times a week), and having close friends (no, 1, or more).

The following independent variables were considered dichotomous, and defined as follows: is
currently working (has a current job, employment or business), lives with father or mother (living
with father and/or mother), feels lonely (feeling lonely in the past 12 months), difficulties to sleep (not
being able to sleep at night for feeling strongly worried about something in the past 12 months), close
friends (having close male of female friends), domestic violence (having been physically assaulted by
a family adult in the past 30 days), family supervision (knowledge of parents or guardians about what
the student was actually doing in his/her spare time in the past 30 days), skipping classes (having
skipped classes without permission of parents or guardians in 1 or more days in the past 30 days), use
of tobacco (having smoked cigarettes at least once in the past 30 days), use of alcohol (having drunk at
least a glass or a shot of an alcoholic beverage), drug experimentation (having used illicit drugs at least
once in life), people smoking in his/her presence (having people smoking in his/her presence in the
past 7 days), smoking parents or guardians (having parents or guardians who smoke).

For describing the variables, their relative values and respective 95% confidence intervals (95%CI)
were used. Pearson’s chi-square test was used to check the association between the independent
variables according to groups. Statistical significance was admitted only if the likelihood of the phe-
nomenon analyzed having occurred by chance was lower than 0.05.

Initially, a bivariate analysis to assess the effect of each variable alone was performed, and variables
that presented a descriptive level up to 0.20 were selected for the model. The pooled analysis of the
factors selected in the previous stage was performed using forward stepwise regression. To that end,
the multiple logistic regression technique was applied. The dependent variable (Y) was using other
tobacco products, and the reference category for each independent variable (X) was the risk likelihood
for the investigated age group, according to the literature on the matter. The measure of estimated
association was the odds ratio (OR), with a 95%CI. The final model included the variables associated
to the use of other tobacco products with alpha (type I) error lower than or equal to 0.05. The variable
maternal schooling was not included in the multivariate analysis due to information loss. Statistical
analysis was made with the software Stata version 11.1 (StataCorp LP, College Station, USA), using
the svyset command with sampling weights.

Results

In Brazil, in 2012, 4.8% (95%CI: 4.6-5.0) of the students have used other tobacco products, such as
straw or hand-rolled cigarettes, cigars, pipes, cigarillos, Indian or Bali cigarettes, narghile, snuff or
chewing tobacco in the past 30 days. When data on the use of cigarettes and other tobacco products
were pooled, 7.6% (95%CI: 7.3-7.9) of the students used some tobacco product in the past 30 days
(Table 1).
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Table 1

Distribution of tobacco exposure prevalence and respective 95% confidence intervals (95%Cl), according to the nature of the exposure and sex of high

school students enrolled in the 9th grade in Brazil. National School Health Survey (PeNSE), Brasil, 2012.

Tobacco exposure Sex Total p-value
Male Female
% 95%Cl % 95%Cl % 95%Cl
Smoked cigarettes in the past 30 days 5.1 4.8-5.5 5.0 4.7-5.3 5.0 4.9-53 0.560
Smoked other tobacco products * in the past 30 days 5.4 5.1-5.7 4.3 4.1-4.6 4.8 4.6-5.0 0.000

Smoked cigarette and/or other tobacco products * in the past 30 days 7.9 7.6-8.3 7.3 6.9-7.6 7.6 7.3-7.9 0.010

* Straw or hand-rolled cigarettes, cigars, pipes, cigarillos, Indian or Bali cigarettes, narghile, snuff or chewing tobacco.

In the analysis according to sex, the proportion of students who used other tobacco products in
the past 30 days was higher among males over females, respectively 5.4% and 4.3%, and this is a sta-
tistically significant difference (p = 0.000) (Table 1).

Table 2 presents the prevalence of use of other tobacco products smoked, according to the dif-
ferent categories of the independent variables, as well as the gross and adjusted odds ratio and their
respective 95%CI (Table 2).

According to the results of the multivariate analysis, the factors that increased the chance of stu-
dents making use of other tobacco products were: male sex, administrative dependence on the school,
working, living with mother and/or father, perception that the parents or guardians would care little
if they smoked, having difficulties to sleep, not having close friends, having experienced domestic
violence, skipping classes, having used tobacco or alcohol in the last 30 days, having experimented
drugs, having parents or guardians who smoke, having seen people smoking. The variables associated
to a decreased likelihood of using other tobacco products were: older age; black, brown, indigenous
race/color; having meals with parents/guardian five or more times a week; and being under family
supervision (Table 2).

Discussion

According to the PeNSE results, about 5% of the students who attend school during daytime made
use of other tobacco products in the past 30 days, and this behavior is associated with better socio-
economic conditions, maintaining a risk-prone behavior, and living in an environment permissible
to tobacco use. The analysis of another national study, the Vigescola, indicated that the use of other
tobacco products is high among middle school students enrolled in the 7th and 8th grades and high
school students enrolled in the 9th grade of public and private schools in the selected capitals, particu-
larly in the city of Sdo Paulo, where the prevalence was 22.1% 8.

The data analyzed here did not allow identification of what tobacco products other than cigarettes
that attracted Brazilian students the most. However, other studies conducted in Brazil indicate that
narghile is the product used the most by students and youngsters who have used tobacco products
other than cigarettes 811. Of note is the fact that the smoke from the narghile contains high levels
of carbon monoxide and other hazardous substances that may cause the same diseases as smoking
cigarettes. A narghile session takes, on average, 20 to 80 minutes, in which the smoker puffs between
50 and 200 times, inhaling the same amount of smoke a cigarette smoker would inhale from smoking
100 or more cigarettes. Another important factor for consideration is that the tobacco used is often
flavored, enhancing tastiness, and consumption by young people 13.

In the present analysis, it was observed that the prevalence of use of other tobacco products was
higher among boys. The publication with the analysis of the data collected by PeNSE 2012 in the 26
state capital cities and the Federal District has identified that boys are more likely to use other tobacco
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Table 2

Prevalence of smoking other tobacco products, gross and adjusted odds ratio (OR) and respective 95% confidence intervals (95%Cl) according to
independent variables. National School Health Survey (PeNSE), Brasil, 2012.

Variable % 95%(Cl OR crude 95%(ClI p-value OR adjusted* 95%CI p-value

Age (years)

<13 4.4 3.2-6.0 1.1 0.8-1.5 0.624 0.8 0.5-1.4 0.417

13 4.0 3.8-4.3 1.0 1.0

14 4.5 4.2-4.9 1.1 1.0-1.2 0.002 0.8 0.8-0.9 0.001

15 5.7 5.2-6.2 1.4 1.3-1.6 <0.001 0.6 0.5-0.7 <0.001

16 and older 7.1 6.5-7.7 1.8 1.7-2.0 <0.001 0.6 0.5-0.7 <0.001
Sex

Male 5.5 5.3-5.8 1.3 1.2-1.3 <0.001 1.4 1.3-1.5 <0.001

Female 4.5 4.3-4.6 1.0 1.0
Color/Race

White 5.6 5.3-5.8 1.0 1.0

Black 5.0 4.6-5.4 0.9 0.8-1.0 0.006 0.7 0.6-0.8 <0.001

Yellow 5.5 4.8-6.2 1.0 0.9-1.1 0.818 0.9 0.8-1.1 0.261

Brown 4.3 4.1-4.6 0.8 0.7-0.8 <0.001 0.8 0.7-0.9 <0.001

Indigenous 5.7 4.9-6.5 1.0 0.9-1.2 0.808 0.8 0.6-0.9 0.002
Administrative dependency on the school

Private 4.6 4.3-5.0 0.9 0.8-1.0 0.019 1.2 1.1-1.3 <0.001

Public 5.0 4.9-5.2 1.0 1.0
Is currently working

No 4.2 4.1-4.4 1.0 1.0

Yes 9.7 9.1-10.3 2.4 2.3-2.6 <0.001 1.3 1.2-1.4 <0.001
Lives with mother and/or father

No 6.4 5.8-7.0 1.0 1.0

Yes 4.9 4.4-5.4 0.8 0.7-0.8 <0.001 1.2 1.0-1.4 0.027
Has meals with parent/guardian

No 7.9 7.5-8.3 1.0 1.0

2 times or less a week 5.9 5.4-6.4 0.7 0.7-0.8 <0.001 1.0 0.9-1.1 0.973

3 to 4 times a week 6.2 5.5-7.0 0.8 0.7-0.9 <0.001 1.0 0.8-1.2 0.945

5 or more times a week 4.0 3.8-4.3 0.5 0.4-0.5 <0.001 0.9 0.8-1.0 0.024
Perception of parental reaction if they
smoked

Would care much 4.1 4.0-4.2 1.0 1.0

Would care little 16.7 15.4-18.1 4.7 4.3-5.2 <0.001 1.9 1.7-2.2 <0.001

Would not care 12.6 11.7-13.5 3.4 3.1-3.7 <0.001 1.4 1.3-1.6 <0.001
Feeling lonely

No 4.5 4.4-4.7 1.0 1.0

Yes 6.8 6.4-7.3 1.5 1.4-1.6 <0.001 1.0 1.0-1.2 0.307
Difficulties to sleep

No 4.4 4.3-4.6 1.0 1.0

Yes 9.4 8.8-10.0 2.2 2.1-24 <0.001 1.3 1.2-1.4 <0.001
Close friends

None 7.5 6.7-8.4 1.6 1.4-1.8 <0.001 1.2 1.0-1.5 0.012

1 or more 4.8 4.7-4.9 1.0 1.0
Domestic abuse

No 4.1 3.9-4.2 1.0 1.0

Yes 11.9 11.1-12.6 3.2 3.0-3.4 <0.001 1.4 1.3-1.5 <0.001
Family supervision

No 7.1 6.9-7.4 1.0 1.0

Yes 33 3.2-35 0.4 0.4-0.5 <0.001 0.9 0.8-0.9 <0.001

(continues)
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Table (continued)

Variable % 95%Cl ORcrude  95%CI p-value OR adjusted *  95%CI p-value
Skipping classes

No 3.4 3.3-36 1.0 1.0

Yes 9.2 8.8-9.7 2.8 2.7-3.0 <0.001 1.4 1.3-1.5 <0.001
Tobacco use

No 2.8 2.7-2.9 1.0 1.0

Yes 45.6 44.0-47.2 29.4 27.6-31.4  <0.001 7.6 7.0-8.3 <0.001
Alcohol use

No 1.6 1.5-1.7 1.0 1.0

Yes 14.4 13.6-15.2 10.4 9.8-11.2 <0.001 4.4 4.1-4.7 <0.001
Drug experimentation

No 3.0 2.9-3.1 1.0 1.0

Yes 30.4 29.2-31.8 14.1 13.3-15.0  <0.001 4.2 3.9-45 <0.001
Having seen people smoking in their
presence

No 1.9 1.7-2.0 1.0 1.0

Yes 7.0 6.5-7.5 4.0 3.7-4.3 <0.001 1.7 1.6-1.9 <0.001
Having smoking parents or guardians

No 3.9 3.7-4.0 1.0 1.0

Yes 71 6.7-7.5 1.9 1.8-2.0 <0.001 1.2 1.1-1.2 <0.001

* OR adjusted by the variables significant to the model.

products compared to girls 14, however, the publication with the analysis of the data collected by
Vigescola has not identified sex differences 8.

The results found in this study indicate that older age is associated with a lower chance of the stu-
dent to use other tobacco products. The national literature on the matter does not present studies that
show the prevalence trend of the consumption of other tobacco products according to the students’
age. However, the result from this study conflicts with the findings of investigations that assessed
cigarette-consumption among Brazilian students, as these have identified that older age is associated
with an increase in cigarette-smoking prevalence 15,16,

In this analysis, an association between the use of other tobacco products and the occupational
status of the student: the student who works is more likely to use other tobacco products. Other
studies have identified that adolescents with more pocket money are more likely to smoke cigarettes
15,17,18. A study conducted in Brazil aimed at comparing the prevalence of recent use of alcohol,
tobacco and other drugs among working and non-working teenage students enrolled in state middle
and high schools of the urban area of the city of Cuiaba (Mato Grosso State), Brazil, identified higher
prevalence of use of these substances among working students. The authors discuss the possible
interpretation of the results found, among them the availability of money, the use of substances, work-
related stress, low commitment with the school, early transition into adulthood, among others 18.

The results found in the present analysis verified that having difficulties to sleep, not having close
friends, and having experienced domestic abuse increased the likelihood of the student using other
tobacco products. Other published studies have identified the association of factors such as conflicts
with parents, and feelings of loneliness with the use of tobacco among adolescents 19,20,

In this investigation, it was observed that using cigarettes, alcohol, and having experimented drugs
were associated to using other tobacco products. Previous studies have identified that risk behaviors,
including the use of alcohol and drugs, are associated with tobacco consumption 19,2021,

According to the results found, the perception that parents or guardians would care little if they
smoked, having parents or guardians who smoke, and having experienced people smoking were asso-
ciated with the use of other tobacco products, whereas being under family supervision was negatively
associated with the chance of the student using other tobacco products. The domestic literature indi-
cates that exposure to environmental tobacco smoke and having smoking parents, as well the feeling
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that the parents would not care if they smoke are risk factors for smoking among adolescents 14,19,22,
Analysis of data from the Vigescola, conducted in 2002 in the cities of Curitiba (Parana State) and
Porto Alegre (Rio Grande do Sul State), and in 2004 in the city of Florian6polis (Santa Catarina State),
showed that the proportion of students who mentioned exposure to environmental tobacco smoke at
home ranged between 48.2%, in Porto Alegre to 38.4% in Florianépolis 22. Adopting 100% cigarette
smoke-free environments is the only effective way to protect adolescents from the hazardous effects
of passive exposure to this smoke 23. Hence the need to develop strategies to reduce passive exposure
to cigarette smoke at home. Of mention is that from the analysis of PeNSE data, in state capital cities
there was a reduction in the frequency of students who reported having smoking parents 3.

There are some limitations in the findings of this investigation. The cross-sectional design does
not allow the establishment of a causative relationship between the associated factors and the out-
comes, in this case the use of other tobacco products. It should be noted that despite the cross-sec-
tional design of the study, the odds ratio was used as the measure of association, since it has statistical
properties that allow the application of multivariate techniques, and that, for low prevalence out-
comes no significant numerical differences are observed between odds ratio and prevalence ratio 24,25,

It is also to be stressed that the results are based on data provided by the students, without valida-
tion. A study conducted in Brazil with 13 and 14 year-old public school students aimed at validat-
ing tobacco-related self-reported data has identified a poor match between the self-reported use of
tobacco and the urine continine concentration, suggesting that the adolescents underestimated their
use of tobacco 26.

This is the first investigation that addresses the use of other tobacco products among adolescents
nationwide. The importance of systematic monitoring on the prevalence of use of these products is
highlighted, in accordance with the recommendations of the World Health Organization Framework
Convention on Tobacco Control (WHO-FCTC) 27, article 20, in which the countries commit to
gradually deploy a national tobacco consumption surveillance system, and related social, economic
and health indicators. The need for effective implementation is also highlighted, as well as strict
enforcement of Law 12,546/2016 28, regulated by presidential decree 29 and inter-ministry ordinance
30, for Brazil to achieve its goal of continuously and significantly reducing the prevalence of tobacco
consumption and exposure to tobacco smoke.

The conclusion is that the prevalence of consuming other tobacco products is high among Brazil-
ian students, and is associated with better socioeconomic conditions, presence of risk-prone behav-
ior, and living in an environment permissible to tobacco consumption.
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Resumo

Estimar a prevaléncia e identificar fatores asso-
ciados ao uso de outros produtos do tabaco entre
escolares. Foi realizado um estudo transversal,
com amostra representativa de escolares que cur-
saram o 92 ano do Ensino Fundamental. Foram
entrevistados 109.104 estudantes, sendo que 4,8%
fizeram uso de outros produtos de tabaco nos ulti-
mos 30 dias. Os fatores que aumentaram a chance
de uso de outros produtos do tabaco foram: sexo
masculino, dependéncia administrativa da escola,
trabalhar, morar com mae e/ou pai, percepcdo de
que os pais ou responsdveis se importariam pouco
caso fumasse, ter dificuldade para dormir, ndo ter
amigos proximos, sofrer violéncia familiar, faltar
as aulas, ter feito uso de tabaco e dlcool nos ilti-
mos 30 dias, ter experimentado drogas, possuir
pais ou responsdveis fumantes e ter presenciado
pessoas fumando. A prevaléncia de consumo de
outros produtos do tabaco é elevada entre estu-
dantes brasileiros e estd associada com melhores
condigdes socioecondmicas, presenca de comporta-
mentos de risco e viver em ambiente permissivel ao
consumo de tabaco.

Produtos do Tabaco; Saiude Escolar; Saiide do
Adolescente

USE OF OTHER TOBACCO PRODUCTS AMONG SCHOOL CHILDREN

Resumen

Estimar la prevalencia e identificar factores aso-
ciados al consumo de otros productos del tabaco
entre escolares. Se realizo un estudio transversal,
con una muestra representativa de escolares que
cursaron el % afio de ensefianza fundamental. Se
entrevistaron a 109.104 estudiantes, siendo que un
4,8% consumieron otros productos diferentes al ta-
baco durante los tiltimos 30 dias. Los factores que
aumentaron la oportunidad de consumo de otros
productos del tabaco fueron: sexo masculino, de-
pendencia administrativa de la escuela, trabajar,
vivir con la madre y/o padre, percepcion de que a
los padres o responsables les importaria poco, en
caso de que fumase, tener dificultad para dormir,
no tener amigos cercanos, sufrir violencia fami-
liar, faltar a las clases, haber consumido tabaco y
alcohol en los uiltimos 30 dias, haber probado dro-
gas, tener padres o responsables fumadores y haber
presenciado personas fumando. La prevalencia de
consumo de otros productos del tabaco es elevada
entre estudiantes brasilefios y estd asociada con
mejores condiciones socioecondmicas, presencia de
comportamientos de riesgo y vivir en un ambiente
permisible al consumo del tabaco.

Productos de Tabaco; Salud Escolar; Salud del
Adolescente
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