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The use of cigarettes, hookahs, electronic
cigarettes, and other tobacco indicators among
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ABSTRACT: Objective: To describe the prevalence of smoking indicators among Brazilian students according
to sociodemographic characteristics in 2019, and compare the prevalence between 2015 and 2019. Methods:
Data from the National Survey of School Health 2015 and 2019 were used. Indicators related to tobacco use
were analyzed. Indicators were compared between the 2015 and 2019 editions. Prevalence and respective 95%
Confidence Interval (95%IC) were calculated for the total population and according to sex, age group and type
of school. Results: 22.6% (95%CI 21.7-23.4) of the students had tried any cigarette and it was higher between
16 and 17 years of age (32.6%; 95% CI 31.4-33, 8) and in males (35.0%; 95%CI 33.6-36.4). The experimentation
of hookah, electronic cigarette and other tobacco products are also high, with 26.9% (95%CI 26.0-27.8), 16.8%
(95%CI 16.2-17.4) and 9.3% (95%CI 8.8-9.8), respectively, being higher among boys aged 16 to 17 years. It is
noteworthy that there were no changes in the indicators of cigarette experimentation, smoking for the first
time before the age of 13, smoking in the 30 days prior to the survey, and at least one of the smoking parents.
Conclusion: Although smoked tobacco indicators are stable between 2015 and 2019, the high prevalence of
experimentation with products such as hookah and electronic cigarettes is highlighted, drawing attention to
the need for new regulatory measures.
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MALTA, D.C.ET AL.

RESUMO: Objetivo: Descrever a prevaléncia de indicadores do tabagismo entre escolares brasileiros segundo
caracteristicas sociodemograficas em 2019 e comparar as prevaléncias entre 2015 e 2019. Métodos: Utilizaram-se
dados da Pesquisa Nacional de Satide do Escolar de 2015 e 2019. Foram analisados os indicadores referentes ao
uso do tabaco, que foram comparados entre as edi¢des de 2015 e 2019. Foram calculadas as prevaléncias e os
respectivos intervalos de confianca de 95% (IC95%) para a populagio total e segundo sexo, faixa etaria e tipo de
escola. Resultados: Dos escolares, 22,6% (IC95% 21,7-23,4) j4 experimentaram cigarro alguma vez, porcentagem
mais elevada entre os de 16 a 17 anos de idade (32,6%; IC95% 31,4-33,8) e no sexo masculino (35,0%; IC95% 33,6—
36,4). A experimentacio de narguilé, cigarro eletronico e outros produtos do tabaco também se mostra elevada,
com 26,9% (IC95% 26,0-27,8), 16,8% (IC95% 16,2-17,4) e 9,3% (IC95% 8,8-9,8), respectivamente, sendo mais
alta entre os escolares do sexo masculino de 16 a 17 anos. Destaca-se que ndo houve mudangas nos indicadores
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“experimentagio do cigarro”, “fumar pela primeira vez antes dos 13 anos”, “fumar nos 30 dias anteriores a pesquisa”
e “ter ao menos um dos pais fumantes” entre os anos indicados. Conclusdo: Embora os indicadores de tabaco
fumado estejam estéaveis entre 2015 e 2019, destacam-se as elevadas prevaléncias de experimentagido de produtos
como narguilé e cigarro eletronico, que chamam a atenc¢do para a necessidade de novas medidas regulatorias.

Palavras-chave: Estudantes. Cigarro. Narguilé. Cigarro eletrénico. Promogao da satide. Medidas de regulagio.

INTRODUCTION

Tobacco is an important avoidable risk factor for several types of cancer, and cardiovas-
cular and respiratory diseases'?. Health risks arise from both direct consumption of tobacco
and exposure to secondhand smoke'*.

Tobacco use among adolescents is a global problem, as it is highly addictive and has
health consequences’. A study found that all-cause mortality in adulthood was higher by
151, 83, and 56%, respectively, among individuals who started smoking at ages 5-9, 10-14,
and 15-19, compared with those who have never smoked®.

Brazil has signed national (Strategic Action Plan for Combating Noncommunicable
Chronic Diseases [NCD] in Brazil [2011-2022])” and global commitments (Global Action Plan
for the Prevention and Control of Noncommunicable Diseases 2013—2020” and Sustainable
Development Goals — SDG®) which set the goal of reducing the prevalence of tobacco use by
30%. This goal was reiterated in the launch of the new Plan to Combat Noncommunicable
Diseases and Disorders (2021-2030)°.

Studies indicate that the prevalence of tobacco use in adults is decreasing globally and
in Brazil'®"'; however, among adolescents, this issue continues to be a public health con-
cern, given the emergence of the use of other tobacco products, such as hookah and oth-
ers, among Brazilian schoolchildren'".

Research in 143 countries between 2012 and 2018 showed that the global prevalence of
smoking was 11.3% in boys and 6.1% in girls aged 13 to 15 years'. The use of other tobacco
products, such as chewing tobacco, snuff, cigars, pipes and electronic cigarettes, was similar
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to that of cigarettes and has been increasing, which reveals a worrying habit among ado-
lescents'®'*. In Brazil, a study by the Global Youth Tobacco Survey 2009 (GYTS), carried
out in three capital cities (Campo Grande, Sdo Paulo, and Vitéria) with students aged 13
to 15 years, also indicated high frequencies for the use of other tobacco products, predom-
inantly the hookah".

Adolescence is a phase of initiation of new social behaviors, which can be determi-
nant for health during adulthood, such as the development of NCDs. The high prevalence
of smoking and the introduction of new tobacco products among adolescents become a
worrying scenario, so it is necessary to monitor the consumption of tobacco products in
this population, in order to support national and global agendas and commitments. In this
sense, this study aimed to describe the prevalence of smoking indicators among Brazilian
students according to sociodemographic characteristics in 2019 and compare the prevalence
between 2015 and 2019.

METHODS

Data from the National School Health Survey (Pesquisa Nacional de Satide do Escolar —
PeNSE) for the years 2015 and 2019 were used. PeNSE is a periodic survey, carried out
since 2009 and every three years by the Brazilian Institute of Geography and Statistics
(Instituto Brasileiro de Geografia e Estatistica — IBGE) in partnership with the Ministry of
Health. Its objective is to know and measure the risk and protective factors for the health
of adolescents™.

The research is carried out by sampling, using as a reference for selection the register
of public and private schools of the National Institute of Educational Studies and Research
Anisio Teixeira (Instituto Nacional de Estudos e Pesquisas Educacionais Anisio Teixeira — INEP).
The sampling plan is a conglomerate in two stages, in which the schools correspond to the
first stage and the classes of students enrolled to the second. In the selected classes, all stu-
dents were invited to answer the survey questionnaire'.

In 2015, two different sampling plans were used, which included, respectively, schoolchil-
dren who attended the 9 grade of elementary school (sample 1) and schoolchildren aged
13 to 17 who attended the 6™ to 9™ grade of elementary school (former 5™ to 8" grades, in
Brazil) and from 1% to 3™ grades of high school, in the reference year of the research (sample
2). In sample 2, we investigated 10,926 Brazilian students enrolled and attending 371 schools
and 653 classes, in the five main geographic regions of the country, and the general total for
Brazil in public and private schools". In 2019, IBGE used a single sample of students aged
13 to 17, from public and private schools, for the following geographic levels: Brazil, Major
Regions, Federation Units, Capital Cities, and the Federal District. Samples were collected
in 4,242 schools, 6,612 classes, and among 159,245 students'’. Considering enrolled students
and non-respondents, the sample loss was approximately 2.4% in 2015 and 15.4% in 2019.

More details on the sample can be found in other publications'®".
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Students, using smartphones, answered the structured and self-administered question-
naire, which included information on socioeconomic status, family context, experimenta-
tion and use of cigarettes, alcohol, and other drugs, violence, safety, accidents, and other
living conditions of these adolescents who attend the school*.

The following indicators referring to tobacco use in 2019 were used:

Cigarette use ever— assessed by the “yes” answer to the question: “Have you ever
smoked cigarettes, even if a puff or two?”.

Cigarette use for the first time at age 13 or under — according to the question: “How
old were you when you first smoked cigarettes?”.

Smokers in the 30 days prior to the survey — we considered those who answered
“one day” or “more days” to the question: “In the last 30 days, on how many of them
did you smoke cigarettes?”.

Hookah experimentation at some point in your life — according to the positive answer
to the question: “Have you ever tried hookah (water pipe)?”.

Electronic cigarette experimentation (e-cigarrette) at some point in your life —
according to the positive answer to the question: “Have you ever tried an electronic
cigarette (e-cigarrette)?”.

Other tobacco products experimentation, not including hookah and electronic
cigarettes — positive answer to the question: “Have you ever tried other tobacco
products, not including hookah and electronic cigarettes:”.

Smoking by parents or guardians — positive answer to the question: “Does your
mother, father, or guardian smoke?”.

Secondhand smoke at home — according to the ‘one or more days’ response to the
following question: “In the last seven days, in how many of them people have smoked
in your presence in your home?”

Cigarette use by friends in the 30 days prior to the survey — according to a positive
response to the following question: “In the last 30 days, did any of your friends smoke
in your presence?”.

Similar indicators in the 2015 and 2019 editions were compared:
cigarettes experimentation;
Cigarette use for the first time at age 13 or under;
Smokers in the 30 days prior to the survey;
Smoking by parents or guardians.

The prevalence and respective 95% confidence intervals (95%CI) of tobacco use indicators
were estimated for the total population of adolescents and according to gender (female and
male), age groups (13-17, 13-15, and 16-17 years old) and administrative dependency (public
and private school). In addition, indicators referring to smokers in the last 30 days and experi-
mentation with hookah and electronic cigarettes were presented according to Federative Units
(FU). Finally, the local where the cigarette was obtained was analyzed. Differences between
groups were considered significant when there was no overlap in the 95%CI.
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Data analysis was performed using STATA software, version 14.0, and the sampling
structure and post-stratification weights were considered for all analyses. The databases are
public and available on the IBGE website.

The research was preceded by contact with the State and Municipal Departments of
Education and with the direction of the selected schools in each municipality. Students were
informed about the research and their free participation and warned that they could with-
draw if they did not feel comfortable answering the questions. PeNSE complies with the
Regulatory Guidelines and Norms for Research Involving Human Beings and was approved
by the National Commission for Ethics in Research of the Ministry of Health (Comissdo
Nacional de Etica em Pesquisa do Ministério da Saiide — CONEP/MS), under the Certificates
of Presentation for Ethical Assessment (Certificados de Apresentagio para Apreciagdo Etica —
CAAE) No. 1.006.487 (PeNSE 2015) and 3.249.268 (PeNSE 2019).

RESULTS

The PeNSE 2015 sample consisted of 10,926 schoolchildren aged 13 to 17 years, 50.3%
male and 49.7% female. In 2019, 159,245 schoolchildren aged 13 to 17 years were evaluated,
of which 49.3% were male.

In 2019, the percentage of schoolchildren who had ever tried cigarettes was 22.6% (95%CI
21.7-23.4), higher among 16-17 year olds (32.6%; 95%CI 31.4-33.8) and in males (35.0; 95%CI
33.6-36.4). Cigarette experimentation before 13 years of age was 11.1% (95%CI 10.5-11.7).
Hookah, electronic cigarettes, and other tobacco products experimentation was also high, with
26.9% (95%CI 26.0-27.8), 16.8% (95%CI 16.2-17.4), and 9.3% (95%CI 8.8-9.8), respectively, being
higher among male students aged 16 to 17 years. Regarding living with people who smoke, 24.3%
(95%CI 23.6-24.9) reported that at least one parent smokes, 29.2% (95%CI 28.3-30.1) that one of
their friends smokes, and 27.6% (95%CI 27.0-28.2) that they are passive smokers at home (Table 1).

When analyzing the indicators according to the type of school, it appears that the prev-
alence of all indicators were higher in public schools, except for cigarettes experimentation
between 16 and 17 years old and electronic cigarettes experimentation in all age groups,
which were higher in private schools. Experimentation with other tobacco products in the
13 to 17 and 16 to 17 age groups had no significant difference (Supplementary Table 1).

The percentage of students who smoked in the 30 days prior to the survey in Brazil was
6.8% (95%CI 6.3-7.3). The state of Acre leads, with 10.9% (95%CI 9.0-12.8), followed by
Mato Grosso do Sul and Roraima, with 9.7% (95%CI 8.5-10.9) and 9.2% (95%CI 7.8-10.6),
respectively. Sergipe and Bahia are the states with the lowest percentages (3.2%; 95%CI 2.4—
4.1 and 3.7%; 95%CI 2.6-4.7, respectively) (Figure 1).

The prevalence of hookah experimentation in Brazil was 26.9% (95%CI 26.0-27.8), being
higher in Parana (52.4%; 95%CI 48.5-56.2), followed by the Federal District (50.6%; 95%CI
47.6-53.5), Mato Grosso do Sul (48.9%; 95%CI 45.8-52.1), and Sdo Paulo (45.9%; 95%CI
42.7-49.1). The states with the lowest percentage were Para (8.6%; 95%CI 5.9-11.4) and
Maranhio (8.7%; 95%CI 6.8-10.6) (Figure 2).
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Table 1. Prevalence of tobacco indicators in schoolchildren, by age group and gender — National
School Health Survey, 2019.

Indicators

Cigarette
experimentation

Cigarette
experimentation before
age 13

Smoking in the last
30 days

Experimentation
with hookah

Experimentation with
electronic cigarette

Experimentation with
other tobacco products

Smoking parents/
guardians

Secondhand smoking
at home

Smoking friends in the
last 30 days

13to 17 years
13 to 15 years
16 to 17 years
13to 17 years
13 to 15 years
16 to 17 years
13t0 17 years
13 to 15 years
16 to 17 years
13to 17 years
13 to 15 years
16 to 17 years
13to 17 years
13 to 15 years
16 to 17 years
13to 17 years
13 to 15 years
16 to 17 years
13to 17 years
13 to 15 years
16 to 17 years
13to 17 years
13 to 15 years
16 to 17 years
13to 17 years
13 to 15 years

16 to 17 years

Total

% (95%Cl)

22.6(21.7-23.4)
17.0 (16.1-18.0)
32.6(31.4-33.8)
11.1 (10.5-11.7)
11.6 (10.8-12.4)
10.1 (9.4-10.9)
6.8(6.3-7.3)
5.0 (4.4-5.6)
10.0 (9.3-10.8)
26.9 (26.0-27.8)
23.3(22.2-24.4)
33.6 (32.1-35.0)
16.8 (16.2-17.4)
13.6(13.0-14.2)
22.7(21.7-23.7)
9.3(8.8-9.8)
6.8(6.3-7.3)
13.9 (13.1-14.8)
24.3(23.6-24.9)
23.9 (23.1-24.7)
25.0 (24.0-26.0)
27.6 (27.0-28.2)
27.4(26.7-28.2)
28.0(26.9-29.0)
29.2(28.3-30.1)
25.2 (24.2-26.2)
36.6 (35.2-37.9)

6

Gender

% (95%Cl)
22.5(21.6-23.3)
15.6 (14.6-16.6)
35.0(33.6-36.4)
11.1 (10.5-11.7)

10.7 (9.9-11.4)
11.8(10.8-12.7)
7.1 (6.6-7.6)
4.5 (4.0-4.9)
11.9(10.9-12.9)
27.8(26.9-28.8)
23.4(22.1-24.6)
36.0 (34.4-37.6)
19.1(18.3-19.9)
14.8 (13.9-15.7)
27.0(25.7-28.3)
10.1 (9.5-10.7)
7.0 (6.3-7.6)
15.8 (14.6-17.0)
23.0(22.1-23.8)
22.6 (21.6-23.5)
23.7 (22.3-25.1)
26.7 (25.9-27.4)
26.4(25.5-27.3)
27.1 (25.8-28.4)
30.0 (29.0-31.0)
24.4(23.2-25.6)
40.2 (38.6-41.8)

REV BRAS EPIDEMIOL 2022; 25: E220014

Female

% (95%Cl)
22.6 (24.5-23.8)
18.4(17.1-19.8)
30.3 (28.8-31.9)
11.1 (10.3-11.9)

12.5(11.4-13.6)
8.5 (7.6-9.4)
6.5(5.8-7.2)
5.6 (4.6-6.5)
8.2(7.3-9.2)
26.1(24.9-27.2)
23.2(21.8-24.6)
31.3(29.3-33.2)
14.6 (13.9-15.3)
12.5(11.7-13.2)
18.5(17.3-19.8)
8.6 (7.9-9.3)
6.7 (5.9-7.5)
12.1 (11.1-13.1)
25.6 (24.7-26.4)
25.2 (24.2-26.1)
26.3(24.8-27.8)
28.5(27.7-29.4)
28.4(27.4-29.4)
28.8(27.3-30.3)
28.5(27.4-29.5)
25.9 (24.6-27.2)
33.1(31.5-34.7)
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Regarding electronic cigarettes, 16.8% (95%CI 16.2-17.4) of adolescents in Brazil have
tried this substance at some point in their lives. The Federal District, followed by Parana
and Mato Grosso do Sul, are the states with the highest prevalence, with 30.8% (95%CI
27.6-34.0), 27.6% (95%CI 24.2-30.9), and 25.2% (95%CI 22.8-27.7), respectively. Maranhio
(8.3%; 95%CI 6.4-10.2) and Piaui (8.7%; 95%CI 6.9-10.5) are the states with the lowest per-
centage (Figure 3).
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Figure 1. Prevalence (95% confidence interval) of schoolchildren (13-17 years old) who smoked in
the 30 days prior to the survey, according to Federative Units. National School Health Survey, 2019.
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Figure 2. Prevalence (95% confidence interval) of schoolchildren (13-17 years old) who tried
hookah according to Federative Units. National School Health Survey, 2019.
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Figure 3. Prevalence (95% confidence interval) of schoolchildren (13-17 years old) who have tried
electronic cigarettes at some point in their lives, according to Federative Units. National School
Health Survey, 2019.

When analyzing tobacco indicators in 2015 and 2019, it was observed that there were no
changes in cigarette experimentation, smoking for the first time before age 13, smoking in
the 30 days prior to the survey, and having at least one of the parents who smoked (Figure 4).

Supplementary Figure 1 reveals the way of purchasing cigarettes among those who
smoked 30 days before the interview, with the most common purchase being in stores, bars
and the like, corresponding to 37.5% (95%CI 35.2-39.9) in students aged 13 to 17 years and
43% (95%CI 39.7-46.4) among those aged 16 to 17 years. The second most frequent way
was to “ask someone” (19.9%; 95%CI 18.1-21.7, in students aged 13 to 17 years).

DISCUSSION

The results of the present study indicate that cigarette experimentation occurred in one-
fifth of the adolescents. Cigarette use in the last 30 days was 6.8%, and there was a higher
prevalence in one-tenth of older adolescents (16-17 years). It can be seen that other tobacco
products experimentation is high: a quarter have already tried hookah, 16.8% electronic
cigarettes, and a tenth of the students have tried other tobacco products, for which experi-
mentation among older adolescents was higher. A quarter of the adolescents reported that
at least one of their parents smoked, a third of their friends smoked, and being a passive
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(A) 13 to 17 years old
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Figure 4. Prevalence and 95% confidence interval of tobacco indicators in schoolchildren, by age
group. National School Health Survey, 2015 and 2019.
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smoker at home occurred in a third of the students. The local where tobacco was obtained
were shops, bars, and the like, with 37.5%. Comparing with 2015, there were no changes
in the prevalence of: cigarette experimentation, smoking for the first time before the age of
13, smoking in the 30 days prior to the survey, and having at least one of the parents who
smoked. Data from the current study also showed that tobacco use increases with age, both
for cigarettes and for other products.

The increase in the prevalence of tobacco use with increasing age found in the present
study can be explained by: the search for new experiences and exposure to risk, part of the
transition process from childhood to adulthood*; peer pressure'**’, which is also very wor-
rying in this study, given that around 30% reported that their friends smoke, which can be
a stimulus for use; greater access to money among older adolescents, which can increase
the ability to buy cigarettes'”’; by the pressure of the industry and the different formats
of tobacco advertising, which are attractive and portray smoking as a sign of maturity, of
reaching adulthood, of freedom, and transgression®. These results are consistent with inter-
national®* and national'** studies. The GTYS showed an increase in smoking according
to age for both cigarettes and other tobacco products, being about twice as high at age 15
when compared to age 13”. In a study with data from the Global School-Based Student
Health Survey (GSHS)*, it was observed that the prevalence of use of any tobacco product
increased by 61% at the age of 14 to 15 years compared to that of 12-13 years.

The present investigation found that female students aged between 13 and 15 have exper-
imented with cigarettes more than male students. Girls tend to be more mature than boys
at this stage of life, which can temporarily increase the habit, although, between the ages of
16 and 17 and in adulthood, men smoke more”. Monitoring should be continued to identify
new trends, as has been the case with alcohol use, indicating a progressive increase among
young women, which tends to converge in this consumption in adult life'".

Itis noteworthy that a quarter of the students reported that their parents were smokers.
This indicator should be viewed with concern, as studies demonstrate the relationship of cig-
arette use by adolescents with smoking among their parents or other close people'?, which
can be explained by the theory of social learning®® and by the naturalization of the habit.

The results of the present study serve as a warning because, although the prevalence of
smoked cigarettes is not so high, other tobacco products, such as hookah, electronic ciga-
rettes and others are quite frequent. The rise of new tobacco products has reflected a global
trend” for such products to be attractive to young people®. Similar results have been described
in several countries, such as Europe, the Mediterranean, and Eastern European regions®*.
Products such as hookah and electronic cigarettes can be the gateway to establishing the habit
and dependence of smoking®?*. This evidence is important to guide policies to combat smok-
ing. The hookah contains a high amount of nicotine, and its use involves important health
risks. Hookah smoke contains the same substances as tobacco (nicotine, carbon monoxide,
others)”. A 1-2-hour hookah session can equate to smoking between 100 and 150 cigarettes™.

A study with data from PeNSE 2015'* already drew attention to the increase in the use
of other tobacco products among adolescents, which was 27% between 2012 and 2015.
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The current survey included new questions, which makes it difficult to compare it with
that of 2015; however, the prevalence of hookah experimentation was higher than that of
smoking cigarettes in 2019. The high experimentation of electronic cigarettes is also note-
worthy. Thus, new tobacco products must be a major concern today, and the introduction
of new regulatory measures for these products as well as the use of clear messages about
their harm must be a priority for managers, particularly at the federal level. Some coun-
tries have adopted measures to regulate hookah use, banning flavors added to tobacco in
alternative products or devices”. In Brazil, the 2014 presidential decree included a ban on
the use of hookah in closed environments, which may have contributed to this increase not
being even more expressive’.

The National Health Surveillance Agency (Agéncia Nacional de Vigildncia Sanitdria —
Anvisa), in 2009, prohibited the sale of electronic cigarettes, however these products have
been widely used and sold in the country, not being affected by adequate inspection’.
Brazilian legislation also prohibits the sale, offer or availability of any tobacco product to
persons under 18 years of age®.

As for secondhand smoke, the question in the 2015 edition was different: “In the last
seven days, in how many of them people smoked in your presence?” — that is, the act of
smoking could have taken place at home, at work, at school or in other environments. In
2015, half of adolescents were exposed to secondhand smoke'. In 2019, the question was
specific about passive smoking at home and showed a prevalence of 27.4%. Secondhand
smoke causes as many harms as active smoking and must be addressed as a target of regu-
latory measures. Globally, research in 142 countries showed that the prevalence of second-
hand smoke at home was 33.1% (95%CI 32.1-34.1), slightly higher than in Brazil*. A study
with adults shows that the frequency of secondhand smoke at home has decreased over
the years®, which may be a result of the regulatory measures adopted’. Furthermore, it is
observed that secondhand smoke at home has higher prevalence among women, low-in-
come populations, and younger people”. We emphasize that more vulnerable populations
tend to suffer more from the problem of secondhand smoke.

Among the limitations of the present study, it should be noted that the data obtained
were based on the students’ reports, which may have led to information bias. Although most
Brazilian adolescents are in school (97%), it is known that those who are outside the school
environment present greater health risks, as well as more risk behaviors, which would tend
to underestimate the prevalence found. This is a descriptive study, without covariate adjust-
ment. Furthermore, the changes to several questions in the 2019 questionnaire limit the
comparison with the 2009, 2012, and 2015 editions of PeNSE. Another limitation refers to
the changes in the sampling process, and the 2019 sample is comparable only with sample
2 of 2015. However, a comparison with 2009 and 2012 is not yet possible.

There is stability in the indicators of tobacco smoked between 2015 and 2019, however
the prevalence of experimentation with cigarettes and other tobacco products such as hoo-
kah and electronic cigarettes are high. These results highlight the need for new regulatory
measures for tobacco in Brazil.
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